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.% WEDNESDAY, FEBRUARY 5, 1890. y) 
o 
t PUBLIO WORKS DEPARTMENT,—MARINE. 
Z NOTIFICATION. 
. No. 28 Marine, dated Caloutte, the 30th January 1890. 
NOTIFICATION—By the Govt. of Bengal, P. W. Dept. as 


Unoer the powers conferred upon him by section 36 of 
ee the Indian Steam-ships Act, 1884, and with the previous 
sanction of the Governor-General in Council, the Lieutenant- 
Governor is pleased to make the following rules to regulate 
of certificates of competency to Engineers of 
sea-going steam-ships :— 
: “2. Certificates of competency will be granted to those Certificates of 
i: gues eee the requisite examinations, and otherwise pre yg fl 
the requisite conditions. For this p Sona who pass 
have been appointed, and arrangements have poe 
ee pemely at the Port ° 
of boys » examinations will be held 


e 









os eerste (oo 


Candidate's 
the Port Ofieer not ister than the y 


Appli amination to uce, in addition to the Testimonials 
; o Wesmetas lickers tetisobainla to so- Tavired. 


plo; Preece 
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» r ‘ ‘ Peo tapes pt A , 


ae gene 
7. The testimonials of servitude of Foreigners anil o 
British Seamen serving in foreign vessels tiara: 
be verified by the Port Officer must be confirmed either 
ich the ship in which . 
by some other recognized 
official ene of eat pon ; or by the pone of * 
some credible person on ng personal knowledge P 
of the facts required to Wo. bstobliah The production, 
however, of such proofs will not of necessity be deemed 
sufficient. Eaoh case must be decided on its own merits; * 
and if the sufficiency of the proofs de appears to he 





at all doubtful, the point must be re to the Govern- 
ment. ‘ 
i. Cortifignte ns 8. Should any doubt exist as to the age of a Candidate, he 
Fs, . to age. will be required to produce a Certificate of Birth or i 
Foreigners to , 9, Foreigners must prove to the satisfaction of the Exa- 
know English: miners that they can speak and write the English language 
= sufficiently well to perform the duties required of them on» 
board a British vessel. *. 
Verification of 10. Services which cannot be verified by proper” entries orale 
- weve, in the Articles of the Ships in which the Candidates have 
served cannot be counted. i 
© Service on a 11. In addition to the required workshop time, service on 


lake or river, q lake or river, in a steamer in which the aggregate piston 
area of the propelling engines proper amounts to at least 
2,000 (two thousand) circular inches will be accepted towards 
qualifying a candidate to be examined for a certificate of 
competency as follows :— 


Two months of river or lake service, in a capacity not 
lower than that of Third Enginecr, may be deemed equive- PD 
lent to one month of sea service, provided that, 
_ For a Second Class Certificate, not less than three months 
of the qualifying service must be actual sea service, and that, 
For-a, First Olass Certificate, at least six months of the 
qualifying service must have heen at sea in a grade not 
below that of Third Engineer, where an engineer of a lower 
© is carried. gtemny bins last 18 months of this service 
candidate must have in possession of a Second Olasé T 
Engineer's Certificate of competency. 
Assixtant 12, Service entered upon a ship's Articles as having been 
Engineer. performed in the capacity of Assistant Engineer must be 
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bd 18. When the workshop service has been performed in @ Workshop 
' lace where steam-engines are not made, and the class of work *rvice. 
° one is similar to that required in engine-making, the service 





passing 25. If after a Candidate has is 
examination disoovered on further in ON, Joy agg sin 


* found to fae the part of the Port Officer, his services are aod 


—_— to entitle him to receive a Certificate of the for 
which he has passed, it will not be granted to him; but 
if the Government are satisfied-that the error in ” tho 


calculation of his services did not ocour through any fault or 
wilful tation on his part, the he may be 
issued to him, or he may be allowed to for re-oxamin- 
ation without ayment of further fee, w has performed 
the amount ot service in which he was deficient as the 
Government may direct. 
Certificate of |. 26, If, in such a case, the applicaut’s services are suffi- 
lower grade | cient to entitle him to receive a Certificate of a lower grade, 
on certain provided as aforesaid he has not wilfully misrepresented the 
conditigns. —__ amount of his services, 4n Inferior Certificate may be 
ed to him, and the difference between the feg by him for 
‘the Superior Certificate and the fee pe or the. Infesjor 
Certificate may be placed to his eredi 
May bavetobe 27. In such a case when the cain has by further 
re-examined for service made up the time in which he was found to be short, 
higher grade. he may be required, before he can receive the — certi- 
ficate, to be re-examined in all the subjects. 


Qualifications for Certificates of Competency. 
Qualification of 28. Sxconn-ciass Encrneer —A candidate for a Second- 
nce pr ho class Engineer’s certificate must be not less than 21 years 


Engineer's of age; 


Certificate. (a) He must have served an cher oom to an a 
for three years in Eng ve in 
least, and prove that d the period of his 


apprenticeship he has been emplo ved ral = 
making and repairing of engines: 
not served an Spero he must to ste 
. = lin he cy er Lonel England or five in 
, been em as a ;dileap ina 
roe ap in some leeieey at warkshop® on the 
of vitant In either case 
agen ete ve served one year at sea in the 
e Room as an eer on Watch in 
the gn, Home or ; or 
(4) He must have served at least four years at sea in the 
Room as an Engi ee agg Watch in 
the Foreign, Home or ing 
(c) He must be able to give a description of boilers, end 
the methods of staying them, together eee 
use and open reek the different valves, 


Pipes, an 


(d) He must eh prea g we how’ to correct defecte dies 


—— decay, &c., and the means of repairing 
(¢. He must understand the use of the barometer, ther- 
prewp stops igsc af 


temhafere : 
(9) He must be able to sate ho eae <eomna 


be effected in 
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29. Finst-crass Exoreer.—A candidate fora First- Qualifiestion of 
. class Engineer's Certificate must be not less than 22 years fits > 
c ineer's 


f 
°" 30. Tn addition to the qualification required for/« Sevond- cerioale. 


class eer— 


(2) e must either possess, or be entitled to, a First-class 
- Engineer’s certificate of service ; or, in the event 
: of his not being so possessed or entitled, he must 
have served for one year at sea as Second Engineer 
with a Second-class ineer’s Certificate of Com- 
oy, or for two years at sea as Second Engi- 
neer with a Second Engineer’s Certificate of 
Service: or having served one year at sea as Second 
Engineer with a Second-class ineer’s certifi- 
cate of Service, he must show, in addition, at least 
six months’ service as Chief Engineer in a vessel 
uired by law to at least one Engineer 
holding a certificate. (See also paragraph 15 as. 
regards service as Third and Fourth Engineer.) 
The Examiner should therefore be satisfied that an 
applicant for a First-class Engineer’s Certificate 
has not only been tn possession of a Second-class 
‘Certificate for the periods above stated, but that 
he has actually served for such periods in the 
Room at sea with a Sepeed-diam Ceti 
in the capacities referred to, and that his 
name has been entered in the articles of agree- 
ment accordingly, (See also para. 21.) 
(6) He will be required to make an intelligible hand 
sketch, or a working drawing of some one or more 
of the principal parts of a steam-engine; and 


(c) He must also be able to take off and calculate 
indicator di 


r diagrams. 
(¢@) He must be able to calculate safety-valve pressures and 
the of the boiler shell, stays, and riveting. 
(ce) He must be able to state the oa proportions 
D borne by the principal parts of the machinery to 
each other, and to caloulate the direct stress, the 


stress, and the bending stress in round * 





Temporary; 
service in the. 
Ko) al Navy. 


Engineor 
Artiticer. 


Fove tu be paid 
by apylienunts 
fur examina. 
Siem, (Exn, 17) 


Candidates vot 
to take bvoks, 
&c., into examine 
ination room, 
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33. Temporary active service as Engineer in the Royal 
Navy counts in appliowtions for Certificates of pig agers 
in the same way and to the same extent only asin the case 
of the servive of Mercantile Marine Engineers, that is to 
say, so much of the applicant’s time as is spent in active 
service at sea, or in a ship commissioned for sea service, — 
counts as “sea sorvice;” and so much of the applicant’s 
time as is spent in active service on boardship in harbour, 
and not commissioned for sea, counts as workshop time—See 
paragraph 28, sub-section (a). , ’ 

84 Service performed in the capacity of Engineer Arti- 
ficer may count to qualify ¢ Candidate for examination for 
a Second-class Engineer’s Certificate vf Competency in the 
Mercantile Marine. If the servico has been on shore, it will 
count only as workshop time. If iv the Engine Room at sea, , 
the Candidate must prove that during such service he ha 
charge of an Engine Room watch. 


Fees. 


35. Candidates for examination, in making their Applioa- 
tion on Form Exn. 3, will be required to pay tho Examin- 
ation fees before any step is taken, whether by inquiring 
into their services or testing their qualifications, &o. No 
part of the feo will under any circumstances be returned to 
them, but should it be found that their service is not sutli- 
cient to entitle them to be examined, or that their testimonials 
are unsatisfactory, they will be allowed to present themselves 
for examination without paying any further fee, when they 
have fulfilled the requisite service, or are able to produce 
satisfactory teatbuoniela, as the case may be. 

86. The fee for examination must be paid to the Port 
Officer. In any casein which a candidate offers money to any 
other officer, and in any place but in the Port Office, the 
candidate so offering money will bo regarded as having 
committed an act of miseondust, ‘and will be rejected, and 
not allowed to be exattiined for twelve months. 

87. If a candidate fails in hia exumination, no part of the 
Jee he has paid will be returned to him. 

38. The fees are as follow :— 


Second-class Engineer’s Cortificeate ... Rs. 12 
First-class Engineer's Certificate ny ee 
First-class Engineer’s Certificate if oan- 

didate is already in possession of a 

Second-class Certificate of competency 

grauted by the Board of Trade, or by 

the Government of a British posses- 

sion under Section 8 of the Merchant 

Shipping (Colonial) Act, 1869  ... Rs. 12 
Renewal of any certificato ... we 6 ylSCS 


General Rules as to Examinations. 


29, All books necessary for the use of candidates under 
examitation will be provided by tho Government, and 
applicants ere not permitted to take into the examin- 
ation room any book, paper, dooument, or memoranda of any 
description whatever. : 

40. Candidates will be allowod in the time allotted to 
cancel any part of their work, and when required additional, 
eh will be supplied by the Examiners, but they will-not 

allowed to work out the problems on a elate‘or on:-waste 
‘paper. The additional sheets must be attached to, and:form 
part of, the examination papers, + 

41. Candidates for First-class Certificates have te pasean 
examination in Rough Working Drawing, which may, at:the 
candidates’ option, be either hand sketches cleatly dimensien- 
ed and complete in the necessary views and sections, or dpmw- 
ngs toascale Drawing boards and T squares will be pro- 
vided, by the Government,’ but the ‘applicants ‘will ave::to 
bring with them auy drawing justruments they: may require:* 
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42. In the event ofany candidate being discovered copy- Punishm@nt 
ing from another, or affording any assistance or giving any fer br@bking 
a Beaker to another, or communicating in any way with _— 
another during the time of examination, he will be regarded 
as having failed in his examination, and will be turned back 
for three months, in the same manner as if he had failed in tho 
practical part of the examination ; and no part of the fees he 
may haye paid for examination will be: returned to him. 

This ponalty also applies to any breach of paragraph 34, 


43. If a candidate leaves the room before answering any Lenving v1am- 
question which has been given to him, he cannot afterwards he imation tom. 
permitted to answer it, but the Eaminers may substitute 
other data or another question. 


44. All applicants presenting themselves for examination Questions fom 

‘wid be required to give written answers to ten questions *°"™ ©» ol 
selected ffom Form Exn. 15a.," “Elementary Questions for 
the first examinations of Engineers for cortificates of compe- 
tency, and of Masters ond Mates for certificates in steam.” 
Thege questions are intended to furnish a record to some 
extent of the candidate’s knowledge at the time of his 
‘examination, and also to induce the candidates to pay more 
attention to their handwriting and spelling. 


45. The Form Exn. 153., on which these answers will 
be written, contains also some questions as to the experience 
of the applicant, to be answered by him in writing. 

46. Examiners may add to their vird eoce questions on 
the practical manayoment of steam-evgines and boilers any 
of those contained in Exn. 15a, 


47. If at the expiration of the time allowed the candidate 
has worked out and answered correctly the whole 6f the 
questions set to him, and given satisfactory answers in the 
vird voce examination, he will be declared to have passed. 

48. Ifat the expiration of the time allowed he has not 
worked out the whole of the questions set to him, but if the 
result of the vivd voce examination taken in connection with 
the answers to such of the questions as he has worked out 
is sufliciont to satisfy the Examiners that the applicant is 
oumpetent to take charge of engines of 100 nominal horse 
power or upwards, he will be declared to have passed. 

49. In other cases he will be declared to have Tailed. 


60. A report of the examination, and the examination txn. 15.) 
papers, will be forwarded to the Port Officer on the Form 
(Exn. 15). 


51. If the candidate passes, he will receive the Form Notification of 
Exn. 16, upon which the Government will issue the certificate D&¥'ye pureed 


to the candidate, whose testimonials, &o., will be returned at pilediney 
the same time. candidates. 


(Exp. 16.) 
Failure. 


52. If the applicant fails in. practical knowledge, he may 
nok reer himeelf for re-examination until he oan produce 
z of THREE MONTHS’ further service at sea as 

nginecr from the date of failure. If he fails in arithmetio 
or drawing only, he may come up again at any time. 


"68. Certificates of Competency shall be mado and issued 
by the Government ia the forms. hereunto annexed. 

fi. Hvery Certificate of Competency shall be made in 
duplicate, -ad one copy siiall be delivered to tho person 
entitled to the Certificate, and the other shall be kept and 
recanded by the Port Officer of Calcutta. ° 

$5. No application from the kolder of a certificate granted 

the Government of any other British Possianiol or by 

e Board of Trade to be examined for a certificate of the 
sume legal value dal be entertained. - . 


"© Bee Aeppanttix A. 
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APPENDIX A. 


Form Exn. 15a. 


Elementary Questions for the First Examina- 
tions of Engineers for Cortificates of Compe- 
tency and of Master and Mates for certifi- 
cates in steam. 


TO ENGINEER EXAMINERS. 


‘ 


Examiners will require all candidates to fill up a form, Exn. 

* 158., of which a copy is enclosed, and they will forward the same 

to the Port Officer for transmission to the Government along @ith* 
the report of the examination. . 

It is intended to issue questions of a more advanced character 
for first-class candidates, but in tho meantime the questions 
for both classes of Engineers and also for Masters and Mates paas- 
ing a Voluntary Examination in steam will be taken from the 
sano book of “ Elementary Questions,’ and candidates for first- 
class certificates are expected to show their superiority by giving 
answers more complete than those of the other candidates. 

The arithmetical questions for Engineers and the vird voce 
examinations for all candidates will be continued as heretofore, 
and failure in the elementary questions will be treated as failure 
in arithmetic. 

Thenumbers of the questions for each examination will b2 selected 
by the examiners, and they are not te be communicated to the 
candidate until his examination commences. 

Masters and Mates may cancel questions A, B, and C, but they 
should {ill up the form for questions D, EB, F, and G, us evidence 
of their practical knowledge. 








Exn. 15b. 
Port § , Clase for which examined 
Date Candidate’s name 


A. Where and how long did you serve in works at the malfing 
or at the repairing of Engines, and in what capacities? 


B. How Jong have you served as fireman or trimmer ? 


C. How long have you served in the engine-room at sea, and in 
what capacities ? 


D. With what descriptions of Engines have you served at soa— 
Paddle or Screw or both, Jet Condensing, Surfaee Con- 
densing, or Non-condensing Engines, Compounds, Trunks, 
Inverted Cylinders, or Horizontal Engines? Whit size 
were the engines ? 


E, With what descriptions of Boilers have you served at sea— 
Rectangular or Cylindrical, Wot-bottomed or Dry-bottomed, 
Multitubular, Sectional or Flue Boilers ? 


F. What Engine defects have" come under your notice at sea, 
what caused these defects, and how were they remedied? 
Give the names of the Steamers for verification. 


G. What Boiler defects have come under your notice at ses 
what caused these defucts, and how were they remedied f 
Give the names of the Steamers for verification. 


For-the questions to be answered on the following pages, see 
the book of Elementary Questions. The questions need not be 
written ; only the answers to them, 
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Question No. 


Question No. 


Question No. 


Question No, 


Question No. 


Question No. 


Question No. 


Question No. 
ELEMENTARY QUESTIONS. 

I. 

What parts of an engine are generally made of ‘wrought-iron ? 
2. 

What parte of an engine are generally made of cast-iron ? 
8. 

For what parte ofan engine is steel’ sometimes used ? 
4. 


What parts of an engine are generally made of brass or gun. 
metal ? 


5. 
“Where is “ white metal” sometimes used? On account of what 
property’ peesetod: By it is ivadopted P “What! objection is there 
to ite more general uae P 
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6. 

For what parts is Muntz metal sometimes used P Is it malleable ? 
For what properties is it valued ? 

if 

What difference is thore in the composition of cast-iron, of 
wrought-iron, and of steel P 

8. 

How can cast-iron, wrought-iron, and steel bo distinguished 
from each other ? 

9 

What are the different properties of cast-iron, of wrought-iron 
and of steel P 

10. 

What is meant by the terms “ breaking stress,” “ proof stress, 

“ gafo working stress’’ P 
11. 

What is tho cohesive strength or breaking stress of good 

ordinary wrought-iron P 
12. 

Tempering steel: how is it done, and in what order do the 

colours come P 
13. 

What is case-hardening ? 

14. 

Which of the common metals or alloys can be forged, and 
which of them are brittle or “ short” ? 

15. 

What is meant by “ welding" P Which of the common metale 

ean be welded ? ‘ 
16. 

The expansion of metals by heat: give examples of this in 
the engine and in the bviler. 

17. 

In the construetion of cylindrical marine boilers, for what parts 
have the plates to be worked hot? When the material is steel, 
what precautionary treatment of these plates is afterwards 
necessary ? 

18. 

What is Souble riveting? In what parts of cylindrical marine 
boilers is double riveting employed? In which of the shell seams 
is if moat necessary ? ; 

19. 
What is “ caulking,” and how aro scams prepared for caulking ? 


20. 

Describe the different ways of fastening the ends of tho main 
stays of a boiler. What aro the merits of, or objections to, the 
different plans ? 

21. 
What strain per square inch is allowed on boilor stays ? 


22. ' 
Describe a riveted stay, and state where such stays are 
sommonly used. 
28. 
Where are thin plates to be looked for in a boiler as it wears, 
aad how is the thinness to be detected P 


24. ‘ 
How are boiler tubes fixed ? What are “Stay tubes,” and how 
are they secured P . 
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25. 
Where is it generally that boiler tubes leak ? How is this 
defect raired ? What are tho causes of this leaking P 


26. 
What are the causes of cracked tube plates P Where are the 
cracka situated P How aro they repaired ? 
27. 
What ts the difference botweena “dry uptake” and a “wet 
uptake"? Which requires most ropair? Why ? Where have 
you seen a wet uptake? 


28. 
What isa superheater? What is its construction? What 
ves aroonit ? ‘Thore is sometimes a gauge glass on it ; what 
is that for.? 
29. 
What parts of a marine tubular boiler are first injured by short- 
ness of water P 


30. 
Whore are angle irons sometimes used in the construction of a 
boiler, and where are flanged plates used ? 


31. 
Priming : to what causes is it attributed ? What means are 
applied to prevont it ? What evils may be produced by it ? 
82. 
Funnel draught : what makes it? What checks it ? 
33. 

Flame is sometimes seen at the top of the funnel: what causes 
this appearance P Is it beneficial or is it detrimental ? Why 
so? 

3s. 

A blast pipe : what is its construction ? Where is it placed ? 
For what is it used ? 

35. 

How many bottom blow-off cocks are generally fitted to cach 
oiler, and why are they so fitted P 

36. 

Blow-off cocks are sometimes fitted with aspanner guard: for 

what purpose is this P Describe how the guard is formed ? 


37. 

‘Test cocks or water-gauge cocks: where are they placed? At 
what heights ? Must the cocks themselves be at those heights ? 
What provision is made for cleaning these cocks should they 
ever become choked? When there are no test cocks how is the 
heighé of tho water ascertained ? 

: 88, 

What is a dead-weight safety valve? Of what are the rubbing 
surfaces formed? How isa lock-up valve arranged to admit of 
lifting it or of turning it round, and to prevent adding to the 
weight P : 

89. 

About witat area of safety valvois now required by the Board of 
Trade? What area was formerly required, and on what ground 
has that been altered ? What is the effoct of suddenly opening a 
aafyty valve when steam is up? Toabout what extent do safety 
valves rise when blowing off withou’ being cased by hand? 

40. 
_ Spring-loaded safety valves: what advantages have thoy that 
‘are not possessed by dend.weight valves? What are the dis . 
advantages as compared with dead-weight valves? 
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41. 

Of what pieces does a glass water gauge mounting consist? 
How does it act? Where is it placed? At what height? Is it 
- liable to derangement P How is its working tested P 

42. 

Glass water gauges have sometimes pipe connections top and 
bottom: what is the object of this arrangement? Should there 
be cocks at the extremities of these pipes P 

43. 

Describe a Bourdon's steam gauge. Some gauges have an 

inverted syphon pipe below them: what ia its uaoP 
44, 

Why is a small cock somutimes put on the pipe heading to a 
steam gauge? Where should it be placed, and what error might 
be made by omitting to use it ? 

45, 

Do steam gauges indicate the total pressure of the steam, or.only 

‘portion of that pressure ? What is the pressure measured from? 
46. 

What is meant by the salting of the boiler? How is this 
prevented? Whatis the density of ordinary soa water? How 
is the density ascertained P What is the difference between the 
formation of scale and the salting of the boiler? What is the 
maximum density at which boilers should be worked at sea ? 


47. 

Scum cocks and pipes: how aru they arranged? Where are 
they placed? At what height in the boiler? When are ther 
used P When must they be shut? Neglect of these cocks lead 
to what dangers ? 

48. 

Scale: of what does it consist? Where im it moat objection- 
able? How is it removed? How js its formation prevented P 
What evil effects are produced by it P 


490. 

What is a salinometer ? Of what does it consist? How does 
it act ¥ How is it graduated? Can it be used at any temperature 
indiscriminately ? 

50. 

What harm may be done through the check valve of one of a 
set of boilers being defective while under way ? How would you 
work to avoid this harm ? 

51, 

How is the leak from a split tube stopped in es boiler at-sea? 

Describe the operation P 
52, 

What is the use of dampers? Where are they fitted? When 
should they be uscd ? 

538. 

When there are no dampers fitted, what is used instead’? What 
evil to the boiler is sometimes attributed to this P When the 
heating surfaces are clean doves this oceur P 

54. 

Describe the piston of a steam cylindor, with its different rings 
and their uses ? Thero are genorally round pieces’ 1ét in flush on 
one side of a piston : what are they P How'are thete pletes'fixéd’P 

55. 

Cylinder drain cocks: what is their usé? There is sometimes 

a valve upon each codk : what purpose ’does it serve? 
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56. 

Cylinder escape valves: of what do they consist? How pro- 
tected P How * regulated 7 When aro they most needed? To 
what danger do they expose the Engineer? What nipeceeaner is 
ene used to obviate this danger ? 

67. 

What isa compound engine? What different kinds are there 
for screw steamers, in respect to the number and arrangement of 
their cranks and cylinders? What is a triple expansion engine ? 

68. e 

What is link motion? What are some of its advantages? In 

odern engines for the screw propeller when there is no link- 
mdétion, what takes its place ? 


59. 

What ie a separate expansion valyo? Why is it not fitted to 
all engines? What effect has an expansion valve upon the 
starting and upon tho reversing of the engine ? 

60. 

What arrangement is applied to reduce the friction of a slide 
valve? To what is the friction due? 

61. : 

Describe a loose eccentric ; how does it act ? In what engines 
is the loose eccentric still employed ? 

62.4 

What is the travel of the eccentric rod? How is it measured 
on the eccentric ? What is the travel of the slide valve when 
the link motion is in mid gear, and the engine still moving ? 

63. 

What are “ double beat valves’? Why are they not generally 
used for safety valves? Are they ever used instead of tho slide 
valve? What objections are there to their use ? 

64 

What is a circulating pump? I3 it always worked by the 
ain engine? Give an example from your last steamer of the 
three water temperatures genorally noted by careful engineers ? 

65. 

Au air valve is sometimes fitted to a circulating reciprocating 

pump: what purpose does it serve P 
66. 

What is the difference botween a bucket air-pump, a piston 

air-pump, and a plunger air-pump ? 


, 67. 
Whether are double-acting air-pumps made with plungers, with 
pistons, or with buckets P 
68. ‘ 
What is an air-pump trunk? When is it necessary? How 
is it attached to the bucket ? 


69, 

What claw of air-pump requires both foot and delivery valves, 
and in what other clags can cither of these valves be in some 
cases dispensed with P 

70, 

When under way, when tho air-pump bucket is at the top of its 

atroke, at what height ia the water in the condenser P 
71, 

. With a surface condenser and a single acting air-pump, what is 
the effect of « lenky foot valve, and what is the effect of a leaky 
‘bucket when thero is also a foot valvo P 
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; 72. 

Air-pump pet cock or valve: whero is it placed ? How dogs it 
act? What ie its object? Does it-im overy Caso redyoe the 
affective capacity of the pump P Is it oqually applicable to double- 
acting pumps? 

78. 

At what temperaturo is the hot well worked? What is the 
effect of higher temperatures P What is the effect of Jower tem- 
peratures? What limits the lowness of temperature? Has a 
very low temperaturo any disadvantages P 


74. 

Bilge injection with common condentors: what are the fittings 
required? When is it used? Whot precautions aro necassary 
in using it P 

75." 

When surfaco condensers are used, what takes the place of the 
bilge injection ? To what is the connection made? How is its 
valve formed? Why is this necessary ? 


76, 
What are tho practical guides to the proper amount of open- 
ing of the inlet valvo for tho circulating pump ? 


77. 
Feod-pump pet cock or valve: where is it placed ? What is 
its usc? How docs it act P Is it always a necessary fitting ? 


78. 

What are some of the ways of fastening the ends of surface 
condenser tubes P About what size and about what thickness are 
condenser tubes ? What parts of a surface condenser aro made of 
brass ? - 

78. 

What is a blow-through valve or cook P To what is it attached P 
There is sometimes ao valve that, when openod, admits steam from 
the slide valve casing to the exhaust port; what is its useP To 
which cylinder is it fitted P 

80. 

What is a snifting valve? What is its use? Where is it 
placed? Can it be placed too high? Qan it be placed too low ? 
At what height should it be placed? Was there one in your last 
steamer; if so, where was it? Why are sniftivg valves generally 
omitted now P 

8]. 

What connections are generally fitted to the doukey-pump, and 

to what services can it bo applied? 


82. 

When the engines are stopped with steam up, what are to be 

shut and what arp to be opened F 
83. 

How is an engine heated up before starting? What pre- 

cautionary examinations are made before starting P , 
84. 

What is an interceptor or catch-water? ‘Where is ip fixed ; 
what is ita construction ; how does it act; and what attention doss 
it require ? 

86. 

Desoribe an air-pump buoket, with its valve or valves.and its 

packing ? Of what aro the valves generally made P 
‘ge. 
Of what materials are air-pump rods made? Why'so? 
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87. 
What is the racing of tho engine? When does it ocqur? 
What danger attaches to is? What is done te prevent itP 


88, 
What gre marine governoys? What is their general con- 
struction P How do they act ? 


89. 
What is meant by the “ pitch ” of a sorew propeller? How is it 


measured P 
90. 


Explain the difference between a «Sight hand" and a “loft 
hand” propellor,-and state how each of them revolves. 
91. 
What is the slip of ascrow propeller? How is ita amount 
expressed in figuras P 
92. 
Which of the valves abont engines and boilors have to be 
worked by hand, which of them work self-actingly, and which are 
worked by the motion of the engine ? 


93. 

Why is soda sometimes put into a boiler, and how is it put in 

when under way? What is the kind of soda used ? 
: 04. 

Tallow cups for cylinders were sometimes made with two 
small cogks, or with only one small cock, or with one largo hollow 
plug cock, or with one smnall cock and a valvo ; which of these is 
suitable for a high-pressure cylinder, and which for the cylinder of 
a condensing engine? Describe how the cup with only one 
small cock is used ? What is now generally used instead of these P 
How has this change come about P 


95. 
Noes a oylinder escape valve, self-acting, allow all the water to 
escape ; if not, how much is left in the cylinder ? 


96. 
* "What isa {Steam Lubricator” (sometimes called an Inper- 
meator)? Explain its action P To what part of the engine is it 
connected P Whether will throwing cold water over it make it 
work faster or slower P Desgcrihe the ono used in your last 
steamer P 

97. 

Aoommon paddle wheel: of what is the centre madeP Of 
what are the arms formed ? What ig the form of the bolts which 
attach the floats to the arms P How are thearms attached to the 
agntzes ? 

98, 


Why have somo paddle wheels one or more cast-iron floats in 
each wheel P With what engines are those mest required P At 
what part of the ciroumfprence are they placed ? 

99. 

Why are, paddle wheol floats sometimes made of different 
breadths in the same wheel-P With what description of engine is 
this most neaded ? Where aro the broad floats placed, and where 
are the narrow floats placed in the circumference of the wheel P 


100, 

What difference is thore between a radial paddle wheel and one 
with feathoring floats? What is tho object of feathering floate? 
Aro ali the eccentric rode attached in the same way, and are they 
‘gil of tho mmo form? 
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101. 

Whereabout is the contre of the eccentric of a paddle wheel with 
feathering floats placed? In thut case are the foathering levers 
on the striking face or on the back of tho float? When the 
paddle shaft has an outer bearing, how is tho eccentric mado P 

102. 

Of what matorials are the working surfaces of a paddle wheel 
with feathering floats ? Are they all lubricated ? With what P 
103. 

What is a “ Disconnectins Paddlo Engine” ? At what place 
is the disconnecting elfected ? How is it accomplished P In 
which of the cranks of a disconnectii:g engine are the crank ping 
fixed P ° 

104, : 

Whether is link motion valve gear or the loose eccentric 
genorally used for disconnecting paddle engines? For what 
ateamers are disconnecting paddle engines frequently employed P 


105. 
What are expansion joints? Where aro they necessary P 
What attention do they require? Of what should the working 


surfuces be made ? 
106. 


What omission in the construction of expansion joints may Icad 
to a serious accident when steain is first applied ? How is this 
prevented in the construction of a stcam frunion pipo for an 


oscillating engine ? 
107. , 


Doseribe an oil cup with a syphon worsted ? How is the 
worsted arranged P How is it cleaned ? How far down the tube 
does it extend ? 

108. 

Describe a thrust bearing; which of the surfaces wears? Why 

are there sometimes a number of oil tubes for one thrust bearing ? 
109. 

What parts of a serew shaft are generally covered with brass P 

Why is this necessary ? About what thickness is the brass ? 
110. 

What is the stern tube or screw shaft pipe ? Why is a pipe of 

such a length required ? Of what is it made? How is it fixed 


at each end ? » 
111. 


What isa lignum vite bearing ? How is the wood fitted P 
Where is such a bearing generally used ? 
112, 
How is ascrew propeller fixed on the shaft P What means are 
ased to prevent its gutting loose at sea ? 
113. 
Where are sluice valves placed? What large sluice valve is 
there in almost all screw steamers? From what position should 
this valvo be worked? Why so? What attention should it 


receive ? 
114. 


With a condensing engine, what valves or cocks are on the 
skin of the ship in the engine-room and in the stokehole P 
116. 
What are the necessary fittings of a marine boiler P 
116. 
With a surfaco condensing engine, what cocks or valves ar 
open some time before tho engine is started so as ¢o be ready 
for starting whenever tho order is given P 
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117, 
What is 9 steam jacket? What cocks are on it? In what 
engines are jackets most generally used ? Do they require to ‘be 


felted ? 
118. 


What parts of an engine or its fittings should be felted or 

otherwise protected from radiation ? 
. 119. 

What are the small cylinders sometimes fitted on the slide 
valve casing cover of vertical engines? Explain their action? 
‘fo what are they connected by a pipe? Why so? 

f 120. 

Namo the principal pipes in connection with tho engines and 

boilers of a atoamer, and state to what the ends of these pipes are 


connected ? 
121. 


Through what cocks or valves, pipes and chambers does the 
water pass on its way from the sea inlet rose plate to the water 
space of the boiler, with a jet condenser ? 


122. 
Through what cocks or valves, pipes and chambers does the 
cireulating water of a surface condenser pags ? 


128. 

Through what cocks or valves, pipes and chambers does the 
steam pass from the boiler until it is in the form of water in the 
hot well ? 

124. 

Name the pieces of the engine through which the pressure of 
the steam ts trausmitted from the piston to the screw propeller. 
Name them in the arder in which they act. 

125. 

What isan air vessel? How does itact? At what parts of 

au engine or of its fittings aro air vessels goncrally applied ? 


126. 
What ie the construction of a wud box? Where should mud 
boxes be placed? Why are they necessary? How should tho 
space be divided by the rose plate, and why ? 


127. 
What is a trank engine? When used in a horizontal engine 
for a right-hand screw propeller, at which side of the vesspl should 
the oyhnders be placed? Why ao? 


128. ‘ 

What is an oscillating engine? For what steamers are 
oscillating engines gencrally adopted? Why? How is the 
steam conveyed to and from tho slide valvo easing P 

129, 

Of what parts does the valve motion gear of an oscillating 
engine coneist ? 

180. 

For what have geared engines sométimes been used? Of what 
wero,tho cogs of the large wheel mado ? 


181. 
Ab what part.of s screw steamer is the pressure that propels 
it applied to the bull ? 
182. 
Ab abot park of .a paddle steamer is the pressure. that propels 
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188, 


About how much fuel per indicated horse power per hour is 
required by: modern steam engines, common, compound and triple 
expansion P 


134. 
What is the explanation of the economy of the surface con- 
denser ? 


135. 
What is tho construction of a surface condensor? Of what are 
its tubes made ? How are they fixed ? How aro they kept tight ? 
Vhat is done with a split tube ? 
136. 
Where do surface condensers foul P How are they cleaned ? 
137. 


What non-conducting substances are enna to prevent 
radiation, and how are they applied P 


138. 


In the construction of smoke-box doors and of dry uptakes, 
what provision is made to lessen the amount of radiation ? 


139. 
How can the formation of black smoke be prevented ? Describe 
smoke preventing apparatus ? 


140. 
What is meant by “ circulation 


ati in a boiler, and what are the 
results of defective circulation ? 


lil. 
What means are sometimes adopted to improve the circulation 
in a boiler? 


142, 


By what arrangement is the circulation, promoted in a “ hay- 
stack ” boiler? 


143. 
Describe a ship’s side air-pump discharge valve? In what res- 
pects does it sometimes differ from a common stop valve, and 
what attention docs it require * 
144. 


What is the construction of a foed escape valve, to what is its 
discharge connected, and how is its loading regulated ? 


145. 


When there is no feed escape valve, what is the arrangement 
of the feed valves or cocks ? 


146. 
What is the measure of a horse power? How is indicated horse 
power ascertaindd ? 


righ 
Has “nominal horse power” « fixed meaning? What is the 
use of this expression? What is generally takon as the measure 

of one horee-power, nominal ? 
148. 

What is back pressure” in a cylinder P> About how much is 
it in esch’ of the cylinders in. your last steamer P Is: _ exopapive 
cushioning ever = trouble under. certain conditions i in. 
engines? Say when and why and in which oylinder this oc 
149. ° 








What is meant by “epeod of: piston’? About 'trow matt is 
the speed of piston in| modern marine snaines F 





What iostroment talla this amount f 
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151, 

What is “gross presaure” or “absolute proseuro”? What 

pressure is i that is shown by the steam gauge ? 
152. 

What is meant by “cutting off” steam? How is it done? 

What part of tho valve regulates the cut off ? 
153, 

What is:a piston slide valve? Doscribe its construction ? 
Why are such frequently employed in place of the common stide 
valve? What is a great drawback to the pse of these valves ? 

, 1564. 

» What fixes the time of closing the exhaust ? After the exhaust 
fe eldbod and before the port opens for steain, what becomes of the 
steam that is jn tho cylinder ? 

155, 
What is the “lead” of the valve? Whatis its object ? About 


what amount is it? 
156. 


What is the “cover” or “lap” of the valvo? What is its 
object ? About what proportion of the stroke of the valve is it 


made? 
157 


What is the “exhaust cover” of a slide valve? What is its 
effect upon cushioning and upon exhaust ? 
158. 
What is “minus cover’? or “minus lap” on the exhaust ? 
What is its effect upon the exhaust and upon cushioning ? 
: 159. ; 
What is “cushigning ” or “ compression ’’ in a steam evlinder ? 
How is it affected by the amount of cover or of minus cover there 
may be upon the exhaust ? How is it affeeted by the exhaust 


raasure ? 
. 160. 


What is “mean effective pressure” ? How is its amount 


ascertained ? 
161. 


What is a dial vacuum gauge ? What is its construction ? For 
what is it used P About what amount should it show when the 
engine is working all right? What effect has tho variations it 
indicates on the performance of the engine ? 

162. 

Does the vacuum gauge enable you to tell what pressure 
there is in the oendenter, or must you have recourse also to the 
barometer to arrive at that? Hlow would you ascertain tie 
actual amount of back pressure there is in the condenser P 

168. 

What ie a barometer? What is its constsuction? Is a 
barometer sometimes used instead of a vacuum gauge? In what 
respoct does tho weather barometer differ from the vacuum gauge 


harnmatar P 
164. 


_. Theoonishor. vacuum gauge and the common steam gauge: in 
ebb Sof:them are tho. graduations marked from atmospheric 
\prdaeutt P: Does aithar of them tell what is the true actual 
_predaure.in the boiler or in tho condenser ? 

165.°°. | 

Do steam and “vitowtin’ phages vary” with the variations of the 
eather barometer ? Whe tho. wen weather barometer variesyfrom 
0 +0 vwmiteb will: he vacuum gauge wary, and how will 
that Affect the working of thé-engine ? . Why,so P 
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166, 

Vaouuma is generally stated as so many inches. What is.meant 
by, say, 20 inches vacuum? What does that tell us about the 
absolute pressure of the vapour then in the condenser P 

167. 

From what depth will a pump draw water? Is there any 
limit? Why ? 

168. 

What is vacuum? Can vacuum move a piston? When the 
temperature of tho water in the condenser is 212°, what is the 
greatest degree of vacuuin there can then be in the eondenser P 


169. 
What is a thermometer; its construction? What is the 
property of matter that is the principle of ita eonstruotion P 
What temperatures are regularly noted by careful engineers ? 


170. 

What is the temperature of (1) melting ice, (2) of boiling 
water, (8) of steam about 60 Ibs. pressure by the steam gauge, (4) 
of steam about 100 Ibs., and (5) of strain about 150 Ibs. ; also (6) 
of smoke in the, funnel, and (7) of water in the hot well ? 


171. 


What is meant by the “conduction” of heatP Give examples 
of itin the boiler and in the engine. 


172. 


What is meant by the “convection” of heat? Give examples 
of it in the boiler and in the engine. . 


178. 


What is meant by “radiation " of heat? Give examples of it 
in tho boiler and in the engine. 


174. 

Which is convection, which is radiation, and which is conduc- 
tion in tho following cases: (1) Heat from the glowing fuel 
to the furnace crown. (2) Heat passing from one side of the 
furnace crown plate to the other. (8) Heat pasging from the 
steam pipes in the engino-room. (4) The heat of evaporation ? 


175. 
What are tho effective heating surfaces of a marine builer P 
What is an objection to vertical heating surfaces ? 


176, 

What parte of a marine engine are exposed to danger when the 

temperature is below freezing point’? 
ts 177. 

What precautions are necesdary in cold climates when the 

temperature is below freezing point ? 
178. 

Stato as many ways as you can by which -® boiler might . not 
get its full food; that is, 9 boiler, or-one of a sot of boilers; gets 
short of water although the feed walve is open ita spropor asinoumnt ; 
to what causes might this be dae? 

178, 

Of what are ~furnsce bars generally :made? . About ‘what 
thickyess aro thay -at top? About what apace is: bobween thea F 
Whether aro the bare pub farther: gpart'ior Nomoeat{h:. com! ior for 
Welsh coal ? 
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180. 
Which burns faster, Neweastle coal or Welsh coal 2? Which 
is the Maming coal? Which males most smoke ? 


181. 
About how many tons of steam coal will be burnt per day in 
*four furnaces ench 3' 0" wide, and of about the asual length ? 
On what grounds dy you say so ? 


182. 

About how many tons of steam coal will be burnt per day with 
ood compound engines to drive aid ordinary steamer of 40 ft. 
beam 10 kuots an hour by steam alone P On what grounds do 
you say so ? “What. percentage more coal would be required to 
‘propel the same steamer one knot faster ? 

183. 

About how many tons of steam coal will be burnt per day’ 
with a good compound engine, surface condensers, the low pressure 
eylinder 70 inches diameter, doing average work? On what 
szrounds do you say so ?P 


184, 

A pair of inverted cylinder direct ‘acting engines, there is a 
hiner half an inch thick between the ahead eceentric rod and the 
eccentric strap, in overhauling the engine this piece is loct and 
forgotten; what difference will its omission make inthe working 
of the engine, on the admission, on the cut off, and on the exhaust 
of the steam? Which will take place earlier, and which later 
distinguishing between the up stroke and the down stroke 2? 


185. 

A peir of inverted cylinder direct acting engines driving a 
right-hand screw ; on which of the crosshead guide bars is the 
pressure greatest in the up stroke, and on which in the down 
stroke ? 


186. 
A serew propeller is getting loose; if has a little play on the 
shaft, sideways on the key or feather ; how will this show iu the 
engine-room P 


187. 

How would you prove whether the centre line of the trunions 
of an oscillating cylinder be fair with the centre line of the main 
shaft. ? 

188. 


How can the fairness of a/tine of screw shufting be tested 
without lifting tie shafts’? 


APPENDIX B. 
Form Exn. 17. 


Examination in Rove Woexino Drawine fora First- 
Cusss Encinexr’s Cerriricave of Comprtency. 


1, The regulations in regard to the qualifications of a candidate 
for a tiret-class Engineer's Certificate of Competency specify 
that— 

“He must be able to mako rough working drawings of the 
different parts of the engines and boilers.” 

“He must be able to state the general proportions borne by 
the principal parts of the machinery to each other.” 

2. In accordanes with these clauses, a candidate for a first-chniss 
certificate is required to make a rough working drawing of the 

arts apecified on tha other side of this leaf. A mechanic who 
a been’ some yoars in charge of marine engines and boilers ought 
by thia time to have familiarly in his mind the general construc- 
tion of at least ona set of engines and boilers, say that set he was 


. 
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4. a dear haa oth showing the copaliuitbe: completely 
and fully dimensioned, will be accepted if the candidate preter . 
this.alternative. 
5. A portion only of the. _ specified 
place of ‘the whole if is mulficlant to by mete how thet the ‘ 
candidate has a good idea ofthe perro the parts, 
and a fair notion of general proportions or dimensions. 





6. Candidates are'hereby a on ee gine 


they have not fully considered, sud deliberately 
understood, as their statement of what they know hort he 
, struction of any part required. 


We pyre wenyreftite tupcitanse bet E mt te 
selves, a e im nee, as sam mate 
ch the state of the Peandidate's knowledge of engines 
and boilers is to be inferred, every detail which isglaring}y i 
, sistent with a sound Enowslige 04 of the use — the part, or in which 
an essential consideration has ripe. bra overlooked, is an 
ortant element in the description which ee 
of bis own qualifications. 
8. The candidate is advised not to begin more he, can 
i doe so eter hole ae hea 
examination w er the can can 
» Ti poried Some a ipoteaity albgeaaes i upon a sketch ora 
drawing. The test of this is, p ti the making of the part 
pag Dereacmeu without Beat = to di: *, Score ik “toting: ths 
an m ‘0 prove al e 
candidate sh dior Wiatonton ar, the parts # aiden own in his sketch or 
* drawing, notwithstanding that the parts may be correctly drawn. 
to scale. A drawing is fully dimensioned when no part of it is 
left to the option of the party whoi is to.wark to the drawing. 
9. To prevent misunders when the 
has been led into showing more of details regen he has time 
fully to finish, he should name, in the statement on the othe side i 
the particular parts which he has fully dimensioned. 
JO. All dimensions should havo lines ‘and data, to to: indicate 
distinetly the points between which the dimensions are given. 
Nn. Beware of writing cross dimensions upon centre lines, or 
upon | dimension lines. This de ut sox pale Table 
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No. 24 Marine, dated Caloutta, the 30th January 1890. 
NOTIFIOATION—By the Govt. of Bengal, P. W. Bept 

Unper the conferred upon him by section 36 of * 
Act VII of 1884 (the Indian Steam-ships Act), and with the 

revious sanction of the Governor-General in Council, the 
Liutenant-Governo is —_ to make og following _— 
to regulate t ing of certificates competency ‘ 
ine-drivers of Sain steam-ships having engines of 
under 50 nominal horse-power :— 

1. Certifi of competency will be granted to those 
persons ugg the on amivations and otherwise 
comply with the reqtisite conditions. For this = 
examiners have been appointed and arra ents have been 
made for holding the examinations periodically at the port 
of Calcutta. ‘he examinations will be held twice a quarter, 
or at such other times as the Government may appoint. 

2. The application for examination is to be made in 
Ferm Exh. whidh must be filed up at the Port 
Office. The Exn. 3a Froperly filled in, together with « | 
the candidate’s testimonials, must be “lodged with the Port‘ 
Officer not later than the day before the day of exatnination. 

3. A candidate for g certificate of, competency under 
these rulés must be not Jess than 22 years of age, 

4. He musthave served three yours as principal eersng 
or tindel in the engine-room of a sea-going steamer under a 
certificated Engineer. * w 

5. He must thave the testimonial shown iri Appendix A 


filled up by the Engineer with whom he hag last served, or 
his other sestionguials 2 must contain all the particulars therein 
requiredy : 


6. He must pass g vivéd voee examination before the 
Board of Examiners as to’the working of an engine,and the 
use of its different parts. 

7. He must, if required, jbe ible to show his Pixie 

uslifications by.one week’s trial in a steamer, after fulfilling 
the other'tests to which ‘he will be subjected+ m 
. 8. He must ghow:a knowledge of the use of brine tocks . 
and blowing off, of the -salinometer, and of the care of the 
boiler in salt-water. * ” 

9. Candidates for,examination, in making the applica- 
tion on Form Exn, a, will be requnyl €0 pay the 
examination fee before any step is taken, whether by enquir- ° 
ing into their services or testing their-qualifications, &c, No 
part of the fee will under ef i ces be returned to 
them ; but should it be found that their serviceis not suffi- , 
cient to entitle them to be examined, orthat their testimonials 
are uusatisfactory, they will be allowed to themselves 
for examination without paying any Pik when'they 
have fulfilled th® requisite service sr sare e to produce 
satisfactory testimonials, .as-the case may-be, 

pees, ine graoket thas bs apoliied wide soot 
rupees, and the amount remitted with the appli- 
cation to the Port Officer. In any,oase in which pm 
date offers money other than the Port Officer, 
rss he Port Office, the candidate so i 
money will be as having committed an act 
misconduct, and ‘be rejected, and not allowed to be 
examined for twelve months. 

11. If a candidate fails in his examination, nv part of the 
See he has paid will be returned to him, 

12. In opse of failure, candidates be re-examined — 
de nové after a lapse of six months, if dice gach eaeioainads . 
showed that they might reasonably be expected to qualify, 

” : of 
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“able to find the true bearing of the sun and the-ertor of the ° 
ship’s compass from an observed azimuth of the sun, both ' 
from an altitude and also from the “ Time Azimuth Tables, ” - 

. and with the variation given compute the deviation ; to find 
- the latitude from a single altitude of the sun off the meridian, 
and be able to use and adjust the sextant,” and to find 

the index error by the sun; also to ascertain the true 
ta | of the sun, &c., and the ship’s position by Sumner’s 
gga by Projection.t He must also be conversant with 

e use of Mercator’s Chart, and be able to find, on either 

a true” or ‘magnetio” chart,} the course to steer and the 
distance’ from one given positién to another; and find-the 
ship’s position on the chart from cross bearings of two 
objects ; from two bearings of the same object, the course 

and distance run between taking the bearings being »given ; 

and the distance of a from the object at the time of taking 

e the second bearing. He must also understand how to keep 
& ship’s Log Book. He will also be required to answer 

. certain questions in writing (and orally) .relative to cyclones 
or revolving storms.§ ‘ y 

52. In SzAmansuir, &c.—In addition to the qualifications 

required fora Second Mate, more extensive knowledge of 

seamanship will be required, as to shifting large spars, 

igging sheers, taking Jower masts in and out, how to moor 

and unmoor ship, and to keep a clear anchor; to carry out 

an anchor; how to rong aship in stormy weather; how 

to cast a =~? ona lee shore; how to secure the masts in 

the event of accident to the* bowsprit ; and how to rig 

e purchases for ing heavy weights, anchors, machinery, &c., 

in and out, e must give satisfactory answers as to the 

» Yentilation of holds and the stowage of explosives. He 

must also know how to rig a sea anchor, and what means 
“to nin keepa vessel disabled or unmanageable out of 
the trough of the sea, and lessen her leo drift; how to get 
a cast of deep sea lead in heavy weather ; and auswer any thee 
questions = ere | to the duties of an Only and First Mate . 
of a oas ch the Examiners may think necessary to put to 
him. He will also be required to give satisfactory answers 
as to his knowledge of the additional subjects (applying 
more particularly to'steam-ships) which are specified in the 
Rules of Examination for Only and First Mate’s Certificates 
of Competenoy for Foreign-going Steam-ships+ 
63. A MASTER must be twenty-one years of age, and Mester. 
have been six — at sea, of which one yeur must have been 
gs First or Only Mate ina Foreign-going Ship, and one year 
; opens or Only Mate; or he must have been six and-a- 
a es parE? a ures - and-a-half et a a 
- as of a Foreign-going Ship, during the 
‘yoake —— of wild serie as Ss Mato he 
. ve in’ i a First Mate’s Certificate. 
. » Vide also paras, 11, 12 ond 7. " 
ihe Pn On and after the Ist June 1889, no Candidate will be 
* ~ allowed to be examined unless he has served at sea two years 
within the last six years, and six months within the last three 
; mn preceding the date of his application to.be 
‘ied ” xB ‘ é > ne - » 
A Candidate for an Ordinary Certificate of any grade, who 
Seta ap. ae waaay ed ‘ Certificate of a lower ~ 
grade, must prove that he has 12 mgnths in a square- 
d sailing vessel within the last five years. 
above conditions must be 
ial © ion of the Government 
fore thi idate is allowed to be examined, == ~ 
t for a Second, Oniy, and First Mate, s Master mast bo 
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rigged ships. 
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idistant compass bearings. of any fixed ‘object when 
a compute » he dation therefrom. He a =t5 
a deviation curve A a ‘ Napier’ of 
furnished Key d inet, 8 and un nd the apior) 
a cepa’ e same, and give sstafaotory wi 
seat to certain wrachoal qitestions on the effect of 
the Re olaeie tee iron upon the compadses, the method of determin- 
the deviation, and compensating same by magnets and 


° iron.*”, He will be req t'fnd the couro to sto, 


7 





.and also rafts. 


_and ship 


obmpass in order to counteract a gi’ cere 
and find the distance the ship, will © goo toward 
out practically 


given point in a eortain time and to ood 
the correction +o apply to soundings taken ges 
time and plaée to wompyre ' with the depth mark 

the chart.t * 


55. In SeaMansutr, &o.—In addition tothe qualifications 


réquired of a Second, Only, and First Mat®, hé aust be ie - 


to construct jur melden & for both wooden and iron v 
He pill be examined as to his resources 
for the preservation Ea the ship’s crew in the event 
as to mamagement of ships in heavy woather ; a8 to” 
rescuing the crew of a disabled ship ; as to ates to be taken 
when a "a ship is on her beam ends, or in any danger or diffi- 
culty ; or if disabled or unmanageable and on a lee shore ; 
Ceca 3 a keelsout, &c. He must open the mode o 
procedure when placing ship in dry d directing repairs, 
ond if puting 10 tye te ieee with d to cargo 
e must possess.a sufficient knowledge of what 
ry is required to Phe law, as - entry a om and 
e management 0 crew, and as to ties, and entries 
to be mado in the official log, and aungwladge of the 
méasures for eoavenng *00 checking the of 
on board ship, and the law as to load line marks, and the. 
entries and reports to be made them. He will 
be questioned as to, his knowledge of invoices, charter 


; falls ill-ol- lading. idords bcos and »as to ‘the ” nature of bot- 


, surveys, av &eo., 
ee anes any o bi-of exchange questions as tke setae er 
‘taining to the management of a ship which the Examiners 
may consider it necessary to touch upon. He will also be 

required to give satisfactory (unig more prea 
pi the additj eget is 


steam-ships) which Wircanteaice 
for, iflvs Certiusies of Cc tose for Foreign-going 
coed eres Geemarc 


pinainten “2 and af rege Vous: 
Sri eer See On! 


the words ‘ ‘for Fore be 
written, will be issued t 
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r ; 4 eles Sard to 
oertiflogtes will entitle the holders ter go to uea 
and Mates of foreign-going steam-ships, but will 





60. 
as Masters 


not entitle the holders to go to sea as Masters or Mates of » 


pei, “ g ships. 
61. ere will be no distinction in respect of “ Fore and 
Aft” and “ Square-rigged ” soma 7 

62. Examination tn Cotouns,—All Candidates for Certi- ~ 
ficates of Competencymust pass the exathination in Colours. 


63. A SECOND MATE must be not less than seventeen Seooud Mate. 


years of age, and must have been four years at sea. See also 


11. 
i and after the Ist April 1890, no candidate.will be 
allowed to be exstned unless has served at sea two 
years within the six. years, and six months within 


the lust three immediately preceding the date of his 
sepa mee . 


« Meeks en te 


| 


required to find the time of high water at a given po: 


Any cases not coming within the above conditions must 
be subibitted for the special consideration of the Govern- 
ment before the candidate is allowed to be examined. 


64. In Naviaation, &c.—He must write a legiblovhand, ~ 


and will be required to give in writing (vide supplemen- 
tary vivd voce test, page 89) definitions of various astronomi- 
cal and other terms used in navigation.® He musty 
have a competent knowledge of the first five rules of 
i tic, and the use of logarithms. He must be able to 
work a 8 work complete correcting the ourses for 
deviation, leeway, and variation. He will be required to* 
find the latitude by meridian altitude of the sun, and the 
ifferen' longitude from a given di ure by a’yparallel « 


di 
” @ailing; also to d the course and distance from, ene 


ition to another by Mercator’s method. He will 
rt, 
to 


be 
observe and calculate the amplitude of the.sun, and ant 
the error of the ship's ,compass therefrom, and also the 


the variation being given. He must be ableto - 


find the daily rate of the chronometer from Jag observed, 
and to find thedongitude from altitude of the sun by the 


usual methods. He must understand the use of t 
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(40°) ’ ‘gin 
‘one year must have been as Second or Only Mate of « 
wal, fe Steam-ship. See a/so paras. 11, 16 and 27. 

On and after thé Ist April 1890, no candidate will be 
e - srovel Sone mgr unless wth Ra at ipa 
years wi e last three years imm: preceding the ; 
date of his application to be examined. ' 
cases not coming within the above conditions must 
be submitted for the special consideration of the Govern- 
ment before the candidate is allowed to be examined. 
67. In Navicarion.—In addition tothe qualifications 
required for a Second Mate, an Only or First Mate must 
be able to find the true bearing of the sun and the errorof . 
the ship’s compass from an observed azimuth of the sun 
both from an altitude and also from the “‘lime Azimuth 
Tables,” and with the variation given compute'the deviation ; 
to find the latitude from a single altitude of the sun off the 
meridian, and to be able to use and adjust the sextant,” and to, 
find the index error by the sun; and alsoto ascertainthetrue ‘ 
even | of the sun, &e., and the ship’s-position by Sumner’s sagt 
Meth Projection.t He must also be conversant with 
the use of Mercator’s Chart, and be able to find on either a 
_ “true” or “ ningnetic” chart,t the course to steer and the 
distance from one given position to mother; and find the 
ship’s position on the chart from cross bearings of two objects ; 

* from two bearings of the same"object, the course and distance 
run between ing the*bearings being given; and the 
distance of ship from tlfe object at the time of taking the 
second bewring. He must understand how to keep a 
‘whip’s Log Book. He will also be required to answer certain . 
questions im writing (and orally) relating to cyclones we. 

“revolving storm® * ~ a “nae 
68° Ix Stamansure.—In addition to the qualifications 
required for a Second Mate, a more extensive knowledge of 
seamanship will be required, as to shifting large spars, 
rigging sheers, ape lower masts in and out, how to moor 
and unmoor ship and to keep’ a @lear anchor, to carry out 

* an“anchor ; how to manage a steam-ship in stormy weather, 
and how to rig purchases for getting heavy weighits, anchors, 
machinery, &c., in and out. He must 6 satisfactory 
answers as to the ventilation of Wolds, and the stow of 
explosives ‘He must be able to desoribe the effects pf the 
poeple bag Se oe ‘ue ship effect Prue 
on the direction of the head o by go 

7 fener] with a [right ft hanged gratia when the ee 

[ported] [ }. He must also know how to rig a 


sea anchor, apd what means to apply_to keep a steamer’ 3 
with machinery @isabied out of er h of sea, and oe 
lessen her lee drift. toturn.a steam-ship shorbround; . 


other questions of a like a ining to 
of an Only and Ei Mats of wWesdonsthip, srbiidh abe, tite ~ 
aminers may necessary to put to him, as 

ett poco: ey be not on ond nty-one 
yours vo been six years at ow hith on 
eer must havo been as Fins ot Only Maton oreigt 


how to cast of d sea in heavy weather, and 
ike the duties 









team-ship, and one year as Seeond 6r Mate; ot 
tem beets eadie: cecoeknen, Meme, 
must have been as Second or Only Mate in a is 
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Pa grey, “dre of w First Mato's Cortifionto, 





* 
. 





ah) 


to compute the latitude from the meridian - ae of a 
pcre eeecenx Sahai ccieaiae Sammeven tv bearing. from 
fi “ate 


equidistant compass bearings of any mio at sea, 
and compute is thank deviation therefrom. He must construct a 


deviation ourve upon a‘ Napier’s”’ which will be 
furnished by the Examiner, and understand the practical 
application of the same, and ioe catidhebinty written (and 
oral) answers to certain practical questionson the effect: of the 
ship’s iron upon the compasses, the method of determining the 


‘deviation, 20 ae oe same by magnets and soft iron.* - 


He will be required to find the oousme to steer by compass 
in order to co t the effect: of % given current, and 
find the distance © ship will make good towards a given 
point in a ieee tan, a and to work out practically the 

to app soundings taken at'a given time and _ 


« Place, to compare maps the depth marked on the chart.+ 


73) of the a Navy desirous of examined 
of Competency in the Meroentile » will 
be. to prove the aie , of which twelve 
P m onths 1) r , mn sea sail alone 


71. In S#amansure, &c.—In addition to the qualifica- 
tions required of a Second, Only, and First Mate, he must be 
able to construct rafts and jury rudders suitable for a screw 
steam-ship. He will be examined as to his resources for the 
preservation of the ship’s crew in the event of wreck ; as to 
the ent of steam-ships in heavy weather; as to 
rescuing ti roping dager ship ; as to steps to be taken 
when a shi on her beam ends; or if disabled and on a 
lee shore. pte use steam appliances i in the event of fire, 
and the best envontent for towing vessels under different 
circumstances, placing ship in dry dock, ting repairs, 
and the mode of procedure if putting into 
with damage to cargo and ship. He must possess a | paffcient. 
yer yon of what he is required to do by law, as to entry” 
and discharge, and the management of his crew, and as to 

ties and entries to"be made in the official log, and a 
owledge of the — f ting and checking the 
re oer nd ip ats andoprt o e by at 
marks, an per to be m 
them. ie autstined as to his uw ge oO 
invoices, ia uals Lloyd’s orn and 
as to the nature of bottomry; also -exc vere 
aTeragp » aud eae any oth questions of a like 


anagement’ of “shi 
st a waned lhe sida 
Wisie te tages Wave, 
72; ree of the 
Com: the M Mercantile © seh pe = 
Seton vimusaedlicen =) “7 
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76. Masters.—A Candi 
that he a of Sub-Lieut t, or Navigat- 
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Rte-oxqnination 78, Imall cases of failure the Candidate must be examined 

incase vf failure a novo, If a Candidate fails in nship he will not be re- 
examined until afier a lapse of six montus. Whether the 
whole or part of this period must be served at sea must depend 
upon the subjects in mee yg in which = oe 
failed, but what amount (if any) of sea service will 
will be left to the discretion of the Port ane ee 
a a to revision by the ee igi should they see fit. 

79, The Examiners in making out th “ rebecsomtcieed 
Exn. 14 should state what ponte. (if an 
service, the Candidaté m at a ‘orm, an the Sead on 
insert this-information un ivision H, in, Form Exn. - . 

80. If he fails three times in Navigation he will not be 
re-examined until after a lapse of THe MONTHS ee the 
date of the /ast failure, ‘ 

Certificate of 81. If. Candidate has failed in his Examination, but the 

lower grade, —_ subjects in which he has failed are not included in the subjects 
required for a Certificate of a lower grade, he may, if he 
desires it, receive a Certificate of guch lower grade. 

82. No part, however, of the fee he has paid will be 
returned to him, and on presenting himself, when entitled, 
for re-examination for the bigher, grade of Certificate he will 
be ue es to pay a further fee. 

If a Candidate fails for bad spelling or writing, he will 
not bee. examined until after a lapse of at least three months. 
84. If Cortifiodte. he. ae ad Prgpear, na for an 
e may, fied, and upon ent 
OF hot er fee, &c., be ped be for a Certificate of Gee 
petency for Foreign-going Steam-ships without waiting the 
usual time after failure, 


» Fees. 


~ ~ 85. “Gattates tor exagiiiationtiin a 
oe Form Exn. 2, taken, wtetior by ae a Sue atone 
ee before any step is taken, er by en in eir 
services or testing their qualifications, &c. nshontd it be 
found, that their service is not sufficient to entitle to = 
should tay ‘tion ont vee be Sa flare to pa the 
8 ey any other cause, ex a ure to e 
colour tests, not. be Secale no f the foo will be 
o returned to them, but when ets dena en fulfilled the requisite 
avees Oo ae aac ae hae yep § aS 
the case may. ey will be allowed to present.them 
selves for ccatninetion f for a wey aa 6 sata 
without Paying any further foo. 
Foes tobe paid  86,. The feo for examination must be paid to the ~ 
cata Port Officer. In any case in which a Candidate offers money ~~ 
Pa other officer, and in any place but in the Port; office, — 
: ‘he Gadde so offering money will be pees a 
Stroh tote ce eet enienae and not 
87. NYT, Ifa Onbdidsie fail in hinasamiuation po gor of the 
See will be returned to him. . fy ater & 
88, The fees are as follow:— 


jim, 


For “ Forsien-corna Samine Axp Bream Sup.” a 
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For “ Votuntary Examrnation 1n Sream.” ~ - sd e 
. t Rs. 
Mate (Only or First) oh « «=sa . 
Master ans FE sik 12 
For “Votontary Examination ty Deviation or 
. THE Compass.” 
Rs. 
Mate (Second, Only or First)... see 12 
Mast one one as 12. 
GeneERAL. 


89. Certificates of Competen’y shall be made and issued 
» by the Government in the forms hereunto annexed. 
90. Every Certificate of Competency shall made-in 
fuplicate, and one copy shall be delivered to the person 
” entitled to the Certificate and the other shall be kept and 
: recorded by the Port Officer of Calcutta. 
90A. No. serene from the holder of a certificate 
granted by the Government of any other British Possession 
or by the Board of Trade to be examined for a certificate of 
the same legal value shall be entertained. . 
General Instructions to Examiners and Candidates. — prijinirn 
91. All instruments necessary for use in the examinations *°k* *"4 
are supplied by the Government. ~ isha 
92. Before commencing the examination, the tables or 
desks must be cleared of all scraps of paper, or books that 
are not used in the examination, and care should: be taker 
that the candidates do not bring into the examination room 
any book, paper, document, or memoranda of any description ; 
whatever. Ne rson whatever should be allowed in . 
the room durin, time of examination, but those whose 
duties require them to be t. ‘ 
93. No instructors will be allowed on the premises. Candidates not * 
- 94, Candidates will under no pretence whatever be potecay ternal 
¥: allowed to leave the premises while the examination is examination, 
proceeding. Ifa Candidate has occasion to visit the retirin 
room he will only be allowed to do so on the completion o 
the paper on which he may be engaged, when he will be 
. to enter in a book, kept for the purpose, the exact 
time of his leaving and returning to the examination room. 
When oy a few Candidates are under examination, two " 
persons will not be allowed to leave the room at the same time.” 
95. andidates should be so placed as to prevent one position of 
‘ copying from the other, and no communidation whatever Candidates at 
between the Candidates should be allowed. examination, 





over and 
' enable the Examiner to look over 
nort one half sheet, while the 
date is at work upon another, and so on. When 
are not too numerous, or when coy are not from 
of the subjeat, the incorrect problems may be 
Dand »otion, but in 20 case 
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99. The (Exn. is only for’ those Candidates 

Gwho cuiemanh alenioatves fot shane for the first time. 
It is intended not only to ensure on the part of the Candidate 
a knowledge of the meaning of a variety of terms of great 
use to the Navigator respecting which muchignorance exists 
at — but at the same time to test his handwriting and 
spelling, 


100. In using this paper, the Examiner will. place a mark 
against the numbers of the particular questions,which he 
selects for answers, and not less than ten questions should be 
selected. The Candidate will then write against the ques- 
tions so marked his definition of the terms in a clear.and 
legible hand, so as to prevent the ey of any letter 
being mistaken. Attention should be paid to'the spelling 


and writing of all grades of Uandidates. The supplementary , * 


vied voce test should also be applied as usual. 
10L. Inthe questions on Deviation of the Compass (Exn. 


the Compan 7, Appendix G) the Examiner should indicate. by a mark 


(Exn. 7, 
Appendix G.) 


Vind voce 
eXemination, 


Adja- ment of 
sextant. g 


against at least twelve of the questions for answers, and 
those indicated must be correctly answered. The selected 

uestions should be varied frequently, and no two Oandi+ 
Aides should have precisely the same questions. ‘I'he Can- 
didate should be furnished with sheets of blank ruled paper 
which is supplied for that: purpose with instructions that he 
is to write only on one side of the paper, and to answer 
each of the questions against which a mark is placed ina 
clear and legible hand, and to commence each answer by 
writing down the number of the question to which it relates 
in the margin left for that purpose. In answering question 
19, besides giving a full explanation in writing, of the 
tentative method* of compass adjustment (accompanied by 
the usual supplementary vivd voce test), the Candidates should. 


be required to illustrate by diagrams how the poles of the 


‘magnets ate placed with regard to the compass needle for 


correcting the semi-circular deviation, ag well as tho healiai, 
el 


error, and also how the soft iron should be 
correcting the q tal deviation,,or the Candidate may 
be tested by “ Beall’s Compass Deviasoope,” in which case 
it will not be necessary for him togive the written answer 
and sketches. “aie 

102. In the vird voce examination a reasonable time. 
should be allowed for the Candidate to give his answers. 
No assistance should be given or leading gueseica rat, 

103, Particular attention should be paid to the. ost. 
ments of the sextant, and the written rey np be 


given on the ruled pape in the same manner as 
to the questions on rg ee eee 
pans. ak tm Every Candid “shout 


read 
index error to be gi 

a8 Tictve, os Wall'aa reading Guin a 

in the no 

papers Hct 9C and xn 0D an 
on the | 
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7 ee i “APPENDIX A. Rae rs 
nee N.B—The Oondioate isto write @ short definition wainst oo 
ed w y cross * 
br the Boonie The "The Baani ip will gol less The * 
hould be clear, and the spelling should not be reper ded 
ie The et a ae LD ob Bipres f th 
. The Poles. . --Dip or repsion the 
_8. A Meridian. Tori rizon, ? 
4. The Ecliptic. | 27. Refraction. 
” 5. The-Tropics. ’ 28; Parallax. «%% 
6. Latitude. * 29, Semi-fliameter. 
7. goes oh of Latitude. 30. Augmentation of Moofs 
8. Lo Vin "Bépi Mame ter. 
8 ete ‘origon. > 81. Observed Altitude. 
ble Horizon. 82. Apparent Altitude. 
. . “sersac Horizon. 83. True Altitude. 
* 19%, Artificial Horizon andits use. 84. Zenith Distance. 
13. True Course of a Ship. 85. Vertical Circles. 
14. Magnétic Course, 86. Prime Vertical. 
15, Com ‘Course. 87. Civil Time. 


» NG. ‘Variation of the Compass. § 38. Astronomical Time. 
17. Deviation of the Compass. 89. Sidereal Time. 
* 28 ane. Way, of tho Compass. 40. Mean Time. 
41. Apparent Time. 
’ Meviaien, Altitude of a 42. Equation of Time. 


Celestial Object. 43, Hour Angle of a Celestial 
© 21. Azimuth: — . re ne 
_ 22. Am litude, 44, Complement of an Are or 
28. ination. : Angle. 2 
olar Distance. 45. Supplement of ditto. 
- * 
APPENDIX B.~ 
~ = —_—_ . .* 


ApsusTMENtTs OF THE SEXTANT. 


“The ‘Applicant will answer in yateg, on paper which will be 
iven him by the Examiner, all tne following questions, numbering 
answers ‘with the numbers corresponding to the questions :— 


- 1. What is the first ment of the sextant ? 
2. How do you otf. t: adjustment ? 
8. What is the second adjustment ? 
4. Se how you make that adjustment ? 
5. ¢ What is the third adjustment ? 
6. How would you make the third | ajastment 


a aa TA Aherpbeamne of s.ecrp bow u proceed ? 
j 8. How would ssonlies tine-kodek, pom lor the horigon P 
9. Flow ia it to be applied ? . 
10. Place the index at error of yeaa coax 
clamp it, and leave it. 


(Nors.The Examiner will see that it is correct). 
11. The Examiner will then place the zero of the vernier on 
the are, not noap any of the marked divisions, and the 


Corsa all a th 
iby . Nore—In all )plicants will fame or other- 
eRe out the screws in the various adjustments. _ 


(The chovrcomplte fhe Boomiggticn if Bead Baten) 


Candidaten for a First er olor 
relen will ie ition ray ed in a writing Hes he caf 
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* "Whe Government would rection to th se rani 


vena wt Vas nncaboons sean rahe Rigoe Book), and 

. } ent o 

$ ie pelo 2 aes — stinpains givens * 
~ withi"the’ Surabteristion “rey ‘Code, and” the adguation inet ite - 


posséss Doda: d-will enable them . to 
nan Begite 45 peed ae i genaelpre fae 


rade, ofS) ing stordilor eaky and rapid communicntion. 
The “eomprehensiveness”” and “ distinctness” of the: Inter. _ 


national rs re its, chief rgeommendationsy 

The form of Moist generally indicates the natu of the * 
Stgnal’ made, So<that an observer can at sight un the ‘ 
character of the Signal he sees ‘ 

The annexed plate gives examples which’ illustrate this; 

The Examinations should tend td. elicit a par, xp, sf ‘Of «the 
distinctive features of the Code above alluded to. 

“ With this object the Examiners should make the 2, ands ° 
Flag Signals’ on the Frame board which is, Pie gc for th 7 +e 
(always taking care first to show the En and the’ 

~ Penne? at the Gaff),* questioning the Candidates as to - 
distinguishing Forms of the respective Hoists (Seé Plate an 
which will be indicated R sonneting as a Burgee, ora Pénnant, ora 
Sguare Flag, is uppermost. 

The Candidate ought to know Low to find in the Signal’Book 
the communication or the inquiry he desires to make, and how to 
make the Signal. The Signal to-be made should invariably be 

squght for by the Candidate in the Vocabulary and 7, Part ll, 
and never in Part I 

The Candidate ottght to know how to interpret a 


The Taenines fa ae Signal on the Frame jena” ° 
vary the “Sign wing a 2 or 8 Flag Signal, ok Ghee om 
’ Signal, or the name of a Merchant, 


geetiont "ora . Vooubalacy 
or a Ship of Watt 
"he two latter signals woul@ not of course be found in “the 


ae Book. ‘The Candidate oaght to point them out in the Code ~~ 
Ships 
A Candiiste ht to be able to read off a Sig at sig so 
far as to name the Flag comparing the Hoist ee dit 
He ong to ar e use of Code Pennant, and of the ‘ 
Pete Candidate tbould be practised in the! use of the sylin 
The Candidate sho n use .* 
Table, by being made to spell his own name, or"some-word not is 
the Vocabulary of the Code. 
Perret yectphee rh Fels Ss eyes of the 
andidate ro the m signalling’ Distant 
oe Se wovnoes will Sofood at the end of the Si Book. 
ud or 18 
two Black Poctiante will ‘be furnished with the Frame board, and’ 
Candidate should be required ‘to make one or two Distan 
als, ahd td read off one thing ayutedhol Examiners. 
Ball being'the distinguishing of 
any Pennants or ofthe Code may be em in nee © 
tion with it, irrespective of colour. The Black Pennants and 
me merely. sent. as showing best in the light background of the 


board. — 
Be Baa should be carefillgo-asoértain’ that’ the 


Sah rat Mestre rere 7 


two Black Balls, two ‘Square Mags, and. eas 
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- APPENDIX D. oo 


‘Reoutations respecting Lionrs ‘and ‘Foo Srowars and 
. Sreretxa and Battina Ruxes Issvep by the Boarp 


So Peavn. .“ +, 
The Board of Trade hve ome their attention , drawn the 
oui, “Reoessity of amore ‘ion .of .a pe pen fors Certifi- 
T, Sie sf Domapeieney Se Chair knunedee ions for ‘ 
ig CO! 


In order thaf the eulgot the toad st sedtmay be better ufider- 
eu and that. a nepnin, bhai m ofvexamination may - the 
« Board of Trade hiit¥e i the following catechism. ~ 
* - «This | haa Wocives the approval of pe Ty House 
° and Fg in Englatf@, and of the @ouncil of a y 


. of FB, ‘ 
The Board of ttach very great importance to a thorough 
knowledge of the steering and sail ig xples on the part of every 
applicant fora Certificate of C cy, and a. thorough exami- 
nation on the part of the examinerg* . 
All applicants for examination, whether for certificates as 
or mates, are to be e: na as to thir knowledge of 
‘the steering and ‘sailing rules. time,they, present themselves 
for examination, 
Questions suggested by the following mae of Examination are 
ito be asked in addition to, and are not to su other 
questions proper and necessary to be asked: by t CE Examine. ° 
The following. questions peed not: be adhered to literally by 
the Examiner, and are fot all to.be asked ;; but the iano of 


the leading questions should be and all that are asked 
pecs be satislactorily answered, wa an applicant. is reported 
have passed his examination. ‘The Examiner should make such 


selection of the questions as.each tase appears to him to require. 
‘Tuomas Gray, 
‘ Assistant Secretary. 
Board of Trade, ‘ 
“Marine Department. 
‘Heaps of Examoxation in Reoviatrons respecting Liauts and 
Fog S1enazs and inthe Srgertme and Sattine Rvxgs. 
What light or lights are required by the regulations to be 
. exhibited by tating vessels at anchor ? 


iit ii ork Ihe dre airs ulations’ tobe , 
‘bat tor ton a 
by steam-ships at anchor’? _ : a - 
page se aa vessels, Ay ~ 

“8. Ba. Sad Tight to be -@xhibited'? 

‘Where i best be seen. It must of course be placed where 


= he ama pd reseien of obstruction’ from spars; ropes, 


may the ‘anchor light be hoisted’? 
soem “height where it oan “best’be seen 
i 

pee te vat is the des 


. 








lantern than eight : 
“In what sini pron Pree anchor — show ? 
mustshow a clear, uniform, and unbroken Tight," vielble all 
the horizon, 
ee ee gelgaetng visible ? — 
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ahd of such a character as to be visible on a dark night, 
with a clear atmosphere, at a distance of at least two miles. 

11, What lights.are they to carry when being towed at night P 

Thesame, § — : acini ‘ 

12. Are the side-lights required 6 be fitted with scregns’; and 
if so, of what length, and how ? : 

es on the inboard side; at least three feet in length, 
- méasuring forward from thelight, They are to be so fitted as to 
preveti the coloured lights from being seen across the bows. 

13, What is the number of Tights redhired bythe regulations |. 
to be carried by steam-ships when understeam at night P © * 

ve lights, and to have i readiness @ whi light or flare-up 
light to slow from thefr stern to"any vesstl ov ng them. 

14. Of what colour are these lights, and how are they to be 
placed on board the ship ? R @ t 

A White light on or in front of the fi t at apheight above 
the hull of*not less thith 0 feet, a the breadth of the shi 
exceeds 20 feet, then at a height above the hull not less than suc 
breadth. _A green light onthe starboard side, and a red one on 
the port side. - 2 

15. Over how many points of the compass, in what direction, 
and a far, is the fore light of a steamer required to 
show or* : 

Over 20 points, vis, front 2MIG0 ahead ‘to two pointe sbafvthe 
beam on both sides., Itmust be of such a character as to be 
visible on a dark night, with a clear atmosphere, at a distance of 
at least five miles, 

- 16,. Are the side-lights required to be fitted with screens; and 
if so, of what length ? 

The green and red lights are to be fitted with screens on the 
inboard side, extending at least three feet forward from the light, 
as in the case of sailing vessels. 

17. Overfiow many points of the compass, in what directions, and 
how far, are the coloured side-lights of steamers required to show ? 

The side-lights must be so constructed as to show uniform 

. and unbroken light over an are of the horizon of 10 points of 
the compass, on each side of the ship, ie., from right ahead to 
two points abaft the beam on the starboard and port sides res 
tively, and of such a character as to be visible on a dark night 
with a clear atmosphere at a distance.eé at least two miles, 

18. What description of lights are steamers required by the i 
lations to carry when they are not under steam, but under sail only ? 

Side-lights only, the same as sailing vessels. 

19. exceptional lights are to be carried by small sailing 
vessels in certain cases ? . 


Shot the gros lighh spall n&h ta poem, ou ta cer ie ae a 
that i seen on the ; 
rr teaeine, board de ae kes 
_ To make the use o' lights more certain 
the lanterns containing rLaapeerp ctor se gated ; 
colour of the light they respectively contain, and shall be 
rae gore Sees ane j 
one What description of lights are pilot vessels required ' to 
A 


carry when on their stations on duty ? 
Siigl yen, shen pepeaaloe Gar il 
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ite of ng, began fn rAt Hck of outs 28 a psn ee 
rl liso og ogre. he Se the 


i 
. _ Ip A tos - ; and if not, why not?” 
r A has he ot jet ; raat oan Egan 
e-course 0! ‘t use she sees at {B 
f pds (A's). ov e,. A also knows she gp 


star 
" because Article 1 . 
the’ sak soe pai Cos has the other on® a oh eens fe 


kp. esters of the way of, the other. - 
A to Rorginrns¢ or to port in. such a case ? 
A must do what is right so as to get herself out of the way. of 
B : it is generally preferable pass under a ship’s stern rather 
than patent to cross her bows, but, it, de entirely, on the 
relative speed ot the two ships, and therefore. the 
regulations wisely leave the giving way ship to get out of the way, 
ip ANY, mennes Dh phat may. be mag} PEs so always that she dogs 
e get out o 
. “or ‘Ifa gets into collision by sities i it be. because 
+ . the is acting on any rule ? 
3 No; the rule foes nét i saguizestieg er to port or to star- 
pend 1s oad and gets into co ision by porting, it is not 


er) te a Samer A see’ the green light of'another steamer. B 
on her own (A’s own) port bow, are the two steamers meeting, 
passing, or crossing; and how do you know? 
because the green light of one ship is shown * the» 
red light of the oth 


ow. ow do, and why. ?. 
“ em, tiie rale contained in Article 22 of the Regulations, A a 
- required keep her hg snbiest only. to the qualification tha 
ue, reaed wan De he ee all. dangers of navigation ; pain 
ae behad to any special. cireumetances which 
exist_in any. particular case rendering a departure from 
aeeey i in ee, to avoid im phe 
oh Bao. Ais perp sa side must get out of the. way, of. A, because-A 
on B's sta’ 
70., Aya ienepet, pane light of another steamer, are 


t.on her A’s port bow. Is there any. regulatio 
~ pala an sch woe iirc, eke ee 


71. Are steamn-thips to out of the,way of sailing»ships.?” 
If a steamer and a sailing ship are proceeding in such direetion 
as to involve risk of collision, the steamer is to getroutvof the 


epi apiing, 2D, waloee the sailing ship, is overtaking the 
72, or What is to eee by A, whether » steamer ora sailing 


ship, fepreuetiog g.BP 
iN keep out of the way of B. 
x n the by rules one of two ships is required to keep out 
os = of om way of the other, what isthe other to d do? 
‘ To keep her conrse. This is absolutely necessary to enable. the 
comnabishik of the ship required by the’ regulations to keep out of 
the pay elo be Ei ior and -promptatude,: which’ he vannot 
unless he knows what the other vessel is going to do. 
pt there sins eA te he ‘or exception to this ? 
at, be. had to all. of navigation, 
sai @ a w any, eg 
PP mans tthe mln to avoid. imme- 
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hite light at masthead visible all round the 
pocnagel pe also exh = ghts at 
short inte ‘never exceed fiftec 
A pi at eeaner on on pilotage 


hits eithilar £0 


e7 nage, when under way and when not having their 

eh Seeded, | or lines in the water, shall not be obliged to 
coloured side-lights; bat every such boat. and vessel 
shall in lieu thereof have read at hand @ lantern with a green 
glass on the one side and wred glass on the other side, ig on 
approaching to, or being ap poeehed: by another auch lan- 
tern shall be exhibited in sufficient time to prevent collision,,so eet 
the green light shall not be seen onthe port side, nor the red light 
on the starboard side. 

The following portions of this article’ applies only to raid 
vessels and boats when in the sea off the coast of Europe lying 
north of Cape Finisterre:— 

(a) All stn vessels and fishing: bonteof- do-"tons net 
vet oraary Nl or pew: when ton wee 


u 


pear ‘réquired bythe . ‘ 
to carry and yee ed tee A ‘shall 
and show the same- ‘under wayy - 

(b) oe vessel@when en, h. dvift: ets shall 


xhibit: two whi irs any yearend 
ry th betes igh bi seen: Paras 


placed # that the vertical distance between eee dine Sai: 
be not less than 6 feet and not more than« 10 ‘feet; sand” 
80 that the horizontal a ae t beustne 
» ina. line with: the keel of 

than five feet, and not’more than 10 feet. "Dhe pat 
these 'two lights shall be the:more forward,’ and both'of” 
them shall’ be of such a character, and contained in 
lanterns of such construction asto: show. allsround the: 
horizon, on a dark night with a-clear.. atmosphere, fora: 
distance of not less than three miles. 

(c) Avvessel employed in line fis with» her linesout shall 
ee eee ter ec ‘whon engaged in fishing 


(d) Ifa vessel when fishing beeomes stationary ‘in consequence 
“of her getting fast to a-rock or other obstruction, 
she: show thedightond watke : the fog signal for a 
prin atvanc — eis 
ishing. vessels. “open: we if use ~a 
flare-up in addition ‘to the eek ty are bys >this: 
anibited 6 ron ool te or 
exhi a vesse 0 traw! ; 
with any he brpoy eer shall be shown nig 
part of kee vessel, excepting that, if one eol 
ee eae eh eee ee ea 
be exhibited from the bow. 
(f) Every fishing vessel and every open incl atid eteican 
between sunset and sunrise shall exhibit-a white light visi- 
‘ bleall round the horizon ata distance of at-least-one mile. 
(g) In fog, mist, or falling snow, a drift net vessel attached 
to her nets a vessel when trawling, ' ig, or 
fishing with any kindof dtag aet,and'a vessel ode 
in line fishing with her lines out, shallat intervals: of# 
not more than two minutes ‘make a blast with ber: ae: 
horn and ring her bell alternately... 
Art. 11. A-ship which ix being-overtaken by an show 
from her stern to such last-mentioned ship a white light or a flare-_ 


up light. 
© Sound Signals for Fogy Jo. 
_ A steam-ship shall be 
eth: C) 


horn ti wih eit 






those of pepuben tee 
en boats and ‘fishing ‘vegsels of less than 20 tons net ‘ 
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-ayd Adtsivalty in Kngland, and of ‘the Cound, of tho ‘Adualty of 
iinet poetee 9 Trade attach oy! great foreceane 


a thorough 
ledge of ard steering ‘and sailing ‘rales on the part of every 
wai sen gi a Cortifioate of Competency, and a thorough ‘examin- 


ins te exe dt or gmail tage Bo as masters 
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' Tomas Gray, 
Marine Department. 
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- qHRADS OF EXAMINATION IN REGULATIONS RESPECT. 
" ING LIGHTS AND FOG SIGNALS AND IN THE STEER- 
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show ? - se 
Over 90 petite, -vis, from aight ahesd. tote; polittanhetl Be 

beam on sides. It must be of such a character as to ‘be visiblo — 
on a dark night, with a clear atmosphere, at a distance of at least 


17. Over how many points of the com in what directions, 
how far, are Seradaaren side hake of samuel required to 


show 
The side-lights must be so constructed as to show a uniform 
and unbroken light over an aro of the horizon of 10 points of 
eee ech ahs beamed fen made ae eat savely, 
ints beam on starboard sides res voly, 
a sash a guctatier onto ke Valiie tondnek Slaps ae aa: 
phero,at a distance of at least two miles. 
"18. What description of lights are steamers’ ired by the 
regulations to carry when they are not under steam, bat under sail 
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vessels in certain cases P 
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oe on er or to other vessels, be exhibited on 
their respective in sufficient time to prevent collision, in such 
manner as to make them most visible, and so that the green light 
shall not be seen on the port side, nor the red light on the starboard 
make the use of these portable lights more certain ‘ 
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as to 
light over oe aee i op vie rs of nee of 
; an uniform unbro over an 
horizon of 10 points of the curpess, and an 
and unbroken red light over an are of i 
points of the compass, and it shall be so fixed as to 
the white light from rjght ahead to two points on the 
on each side of the’ ship, the ht from two 
inte'cuh the seachénedl bow, $6 fpar the beam 
the starboard side, and the red light from two points 
tho port bow to four points abaft the beam on the pest 
and (2) a white ight in a gobular lanthorn of not less 
eight inches in diameter, and so constructed as to 
a clear, uniform, and unbroken light all round the 
; the lanthorn containing such white light shall be 
r than the lanthorn showing the green, white, 
i ep so, however, that the vertical 
ween them shall not be less than 6 feet, nor 
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| are sailing guises sk resend actually engaged in 

stati + Tequired to " ; 
Vahatever tonnage, ‘whilst engaged in 

one of the three following 

of the three, (a), (4), or (¢), may be the 


} 
fp 


(a) irda J carry the green and red side-lights similar to 
those o 


other sailing ships ; or 


(6) They may carry on or in front of the foremast head a Janthorn 


ma: 

having a green glass on the starbord side and a red glade 
on the port side, so constructed, fitted, and arranges 
that the red green do not converge, and so as to show 


and 
an uniform and unbroken green light over an are of the 


12 feet ; or 
















Tn’ _a drift not vessel attached to he 
ieee ore wii ine te gn pe ind 
‘of ‘drag net, a vessel 1 ine i : 
at intervals of not more than two Sisalas ste 2 foes er 
with her fog-horn and ring her bell al 2 ; 

‘$1. “May fishing vessels and open boats use flare-up i 
‘go, at what part, or parts, of the vessel should they be ) 

Yes. Fishing vessels andyopen boats may at any time use a 
“flare-up in addition ‘to the lights. they are by this article —_ 
required to carry and show. All flare-up lights exhibited by a vessel 
when trawling, dredging, or fishing with any kind, net shall 
be shown at the after part of the vessel, ex that, if the | 
~vessel is hanging by tho stern to her trawl, dredge, or net, they ~ 
‘shall be exhi the bow. [ Fo. 

32. Do'these regulations refersitig spreiélly to fishing vessels — 
vand boats apply to foreign vessels, and to all parts ofthe world? 

No, with the exception of the a Babs ais Ak of Article 10 of 
the regulations, they apply only to Brit peat and boats when 
in the sea off the coast of Enrope lying north of Cape Finisterre. 

83. = lights are steam-ships required to carry when towing 

A steam-ship, when towing another ship, shall, in addition to ler — 
side Lights, carry two Roiguh-mnies jights in a vertical line one over 
«the other, not less than feet apart, so as to distinguish her 
from other steam-ships. Each of these lights ‘shall be of the ‘same 
construction and character, and shall be carried in the sume position 
as the white light which other steam-ships are required to carry. 

84. ‘What light is a ship which is being overtaken by another 
required to show P i 

A ship which is being overtaken by another shall show from 
eee en mentioned ship a white light or e flare-up 


_ 35. Describe the lights and the day signals that vessels employed ° 

ie Sas & Linon sy 5 eae © are required to oarry. 
fn pking prs solageanh cathe: Sus. ake toatiie See Seat 

or in telegra, » at , 

position as the, whito hight which steam-ships are 


and, if a steam-shi of it, three light 
lantiens, each sr li ag | ene esol tins. 
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cane 
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Ee pay do gre phan bry 


y imo Mans in suceetaton, and Wh with 
Bape tena other precaution 


says every ship, Sabie bailing Sin stone 
sal ing tao, 62 ata mod pi i sor 








snow that they cannot be seen, 
course authorised or required 


‘by may indicate that course 

* ty Gio fillowing signals 
on shat atY i "gm ting mp course to star- 
Two short blasts tomoan “ T i my course to’ port:"” 
tae ape" Se ce ee mr Fan, Farcennel as 

use is 1 are used, 

eka iets the signal made 

41. What tion is to be taken ty enate “approaching 


Sat ho ae RRO 
i eee of 1 vessel or boat at anchor ore pilot 
ste the mast bend ight: 5 vor 


the 
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i open to ime. 
ne Eee eee aaron nginan Geen 
vesse’ ing the whi ‘ 
E of South ta, 


B must be going from a little 
60. How do you know? - 
Because th properly 
light at all with the vessel's im any other’ ; | 
61. If a steamer A sees the three lights of another steamerB = * 
steamers meeting, passing, 








Me Tail allt ees oF ‘evlgitioa. s 
hich ass te t 
eet a ap ees Flee 
nothing in the rules shall exonerate 
oe or crew thereof, from the paatbawiness 
i or of any neglect to keep 
of any precaution which may be 
tice of peanen, or by the special cir- 
article (———-) of the regulations, I refer to 
containing the rule for (———) P 
8 (Tho Examiner should repeat this question, naming a different article each time.]’ 
- 497, What doos the Act of Parliament provide as to the obsigation 
egrs and meters in oe ini ~ regulations respecting fixchts, 


ion afore the haut eee Act Amendment Act, 1862,” 
masters bound. 
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special circumstances of the case rendered a 
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: j steam-ship eball, when it is safe and 
7 eager oe. Se wane the fairway or mid-channel which is 







psaoil 
of Article 10, which apply only to 
i to be found ? 

who ith Aagueesaine, tee ek 
are given away on 







tand them and am guilty of default, the con- 
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; I its y 
«weight aafety valve P Otiwhat are the rubbing 
. Be aaa How is a lock-up valve arranged to admit of 
lifting it or of turning it round, apd to prevent adding to "the 

waight ® a 


» About what area of safety valve is now required by the Board of 
Trade What area was formerly required, and on what ground 
‘has*that been altered’? What is the effect of suddenly opening a 

~ ‘safety val¥e when steam is up? To about what extent do safety 

valves rise when blowing off without being eased by hand ? 
. 40, 

Spring-loaded safety valves: what advantages have they that 

4 are hot possessed by dead-weight valves? What are the. disad- 

_- vantages as compared with dead-weight valves? 
41. 

_ Of what pieces does a glass water gauge mounting consist ? 
How does it act? Where is it placed P At what height? Is it 
liable to derangement? How is its working tested ? 

- 2. 
. “Glass water gauges have sometimes pipe connections top and 
bottom: what is the object of this arrangement ? Should there 
be cocks at the extremities of these pipes ? 
43. 

Describe.a Bourdon’s steam gauge. Some gauges have an in. 
verted syphon pipe below them: what is its use ? 

Why is a small cock sometimes put on the pipe leading to a 
steam gauge ? Where should it be placed, and what error might 
be made by omitting to use it ? 

46. 

Do steam gauges indicate the total pressure of the steam, or only 

8 portion of that pressure ? What is the pressure measured from ? 
_ ee 46. 


on 


. What is meant by the salting of the boiler? How is this 
+ prevented ? What isthe density of ordinary sea water? How 
ig the density ascertained ? What is the difference between the 
“formation of scale and the salting of the boiler ? What is the 
eseaeeneee Pamir ak Hire taeey Cues Bo worked <b om ? 


‘ 47. 
ANS “+ Bou cocks an pipe ie i Abe aibenged? Weave: are 
ERE eee 
_ When must they be shut 
x — ise ae 


Dm ‘A 


48, ; 
aga dale eaapge! “Where is it moab objection- 
moved P How is its formation prevented ? 








* .-* 


oF ak eo 
What is the uso of dampers ? Ph we We 
Shon Say Ae mag * et be 
ae 


When els are no ‘ee what is indintnas What 
evil to the boiler. is sometimes attributed to this P. When the 
ve surfaces are clean does this ocour? — pe saa ee 
a ee 

Desoribe the piston of a steam cylinder, with its differdnt fitigt 
and their uses. There are generally round pieces lef"in flush on © . 
_ one side of a piston : : what are they ? How are theso pieces Aged Y 
55. 


Cylinder drain cocks : what is their use? There is sometimes 
a valvé upon each cock; what purpose does it serve P 
56. 
Cylinder escape valves : of what do they consist P How pro- 
tected ? How regulated ? When are they most needed? To 
what danger do they expose the Engineer ? What precaution i is 
sometimes used to obviate this danger? 


57. 

What is a compound engine ? What different kinds 1 are there 
for screw steamers, in respect to the number and arrangement of 
their cranks and cylinders ? What is a triple expansion engine ? 

58. 

What is link motion ? What are some of its advantages ? Io 
modern engines for the screw propeller when there is no link 
motion, what takes its place ? 


~ 


What is a separate expansion valve ? Why is it not fitted to . 
all engines? What effect has an éxpansion valve upon the 
starting and upon the reversing of the engine? = = : 
60. - ie 
What arrangement is applied to reduce the friction of a slide 
valve ? To what is the friction due P 
- | 
6L. e + ~] 
Describe a loose eccentric ; how does it act ? Ia mht eng 
is the loose eceentrie still employed ? 
62. YR My 
What is the travel of the eodentric rod ? How «is it measured 
on the eccentric 2 What is the Sonhel SON 
adaarinntamnich witht sti toes Sans 







68, 
What ae ub bat eles”? Why er tay at 








ah mi), 


Mh. 


aes 
. an.sirtpomp trunk ? When is it necessary ? How 
9 Ae is _attlich: to a oO. Bey 7 ae ; 


What class of seh wing la BG aecy valves, 
and in what other class can either of these ae. be in some 


poem regal tt 


70. . * 


deci nitac-any, when the air-pump bucket is at the top of its 


nen hh sigh Se water in the condenses ? 
..« 71. 
With a surface Na, and a single acting air-pump, what is 
e " the effect of a leaky foot valve, and what is the effect of a leaky 
_bueket when’ theré i is also a foot valveP = * 


. 72. 
Air-pump pet cock or valve: where is it placed? How does it 
act? What is its object ? Does it in every case reduce the 


effective capacity of the ~_ ? Is it equally applicable to double 
acting pumps P 


m= 


78. 
At what temperature is the hot well worked? ‘What is the 
effect of higher temperatures? What is the effect of lower tem- 
peratures? What limits the lowness of temperature ? Has a 
very low temperature any disadvantages P 
74. 
Bilge injection with common condensers: what are the fittings 
required ? When is it used ? What precautions are necessary 
in using it P 
75. 
\ Whew surface condensers are used, what takes the place of the 
bilge injection? To what is the connection made? How is its 
’ valve fofmed P Why is this necessary 
y . 76. 
: striate prsntoa\ gtdn to the proper amount of open- 
ne Fee De eee pew? 
AVR 35,3 
2 “sh esd gueny joeeok’ oe valen;, whee Ja: pinta? What is 
Va eve How does it act ?_ tc ret 
" - 78. 
Lb . . 
aN in eet x eit 9 ends of surface. 
- seondenso d shout mh had sloknens azo 










e 





Pe La seckns 
opened admits steam from 
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ee 182 
| 83, 
How is an engine heated up before starting? What pre- 


: ccciguemaies me asia bie 4, 


84. / 
What is an interceptor or catch-water ? Where is it fixed ; 
what is its constrtiotion ; how does it act; and what attention does 
it rgquire ? 
7 85. 
Describe an air-pump bucket, with its valve or v valves and ite 
packing. Of what are the valves generally made 1M 
86, 
Of what materials are air-pump rods made ? Why 20? ah 
; 87. 
What is the racing of the engine? When does it occur? 
What danger attaches to it? What is done to prevent it ? 
88, 


What are marine governors? What is their general con- 
struction? How do they act? 
89. 
What is meant by the “pitch” of a screw propeller ? How is it 
measured ? 
90. 
Explain the difference between a “ right hand” and a “ left 
hand” propeller, and state how each of them revolves, 
91. 
What is the slip of ascrew propeller? How i its amount 
expressed in figures ? . 
92. 
Which of the valves about engines and boilers have to be 
worked by hand, which of them work self-actingly, and which are 
worked by the motion of the engine ? ’ 


93. 
Why is soda sometimes put into a boiler, and how is it pup-in 
which under way? What ie the kind of soda used ? 
94. : 
Tallow cups for cylinders were sometimes made with two 
small cocks, or with only one small cock, or with one large hollow 
plug cock, or with one small cock and a valve; which of these is 
suitable for a high-pressure cylinder, and which for the cylinder of 4 
a condensing engine? Describe how the cup with only one | ~ 
small cock ix used. What is now generally used instead of these? 
How has this change come about ? ad 
95. 9 * ‘as 
Dons eka aioe on valve, self-acting, allow all the water to ip 
comme sf Sak, de geek fp Sey As eee oe 
96, bot 
What is a “Steam fLecbeicahoe™ (icheétbshed Imper- ; 
meator)? ° Explain its action; to what part = Ig ‘4 
connected ; whether will throwing cold water oyer it it make it =0.58 
work faster or ‘slower ? Describe the one used in your last 
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steamer § = : OR ri» 





RoE LPS es. 


























open some time before the engine is started so as 

* for starting whenever the order is given — ; 
it” pe 

117. . 

(What is a stenm jacket? What wok re af 0 


falted ? 
118. Y Recta 
Wit pat fp ort ii a dt ether mers 
__ wise protected from radiation P z EAH 
119. eo ; pf ef 
What are the small cylinders sometimes fitted on the slide === 
valve casing cover of vertical engines ? their action. © ; 
To what are they connected by a pipe? Why so Hae fo 
120. a 

Sto te rind fe nobel the agp 
wie sve ake ttn ca a 

* connected. <i 
ee ‘ 

: sini wl clatie Navan rill oct isa a 
water pass on its Apr pe aa. N02 a 
moe ot Se eT nT f hs eI 


122. 


sma ronseney eons 


Through what cocks deine dine au ‘abichess dees the 
steam pass from tha othe until 1h i tn the tot’ ofaater : 
hot well. are 

* meh: 2 tr 124, an 
foes 
to the screw 


aia 125, 
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Erie Of what ar 



























What in meant by “ speed. af pistop 

steeped a pn i dre aan egiaa 

agi’ ee 

What is  atmoepheric preeure”"® bin ot, ; ser 

‘i ist ; 

“What in! ‘ghoge preeeure® or “absolute cacti 
pressure is it that is shown by the steam gauge ? 

‘ise. 7 % 

What is meant by “ cutting off” steam ? How is it done 

What, pees ofthe valre cegstaten the ont oft? 


: 158. 


. What fixes the time of closing | 
is closed and before the port 
steam that is in the cylinder? — 


BA S 


what amount is it? 


What is the “dover or Hs. propery 
object F Let inf ete 
made? 
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S ect; ounyinjes nonsirks variations 
# Whe: ghe: weulhibe Vatstueter veriea Groat | 
: much will ghe vacuum gauge vary, and how will 
‘ite wing a gt Wy ‘ 


Re 5 5 oa 
‘Vacuum is generally stated as so many inchés, | What ié meant 
i daa age What does that tell us about the 


then in # a 
SG Sees pg ey 
as Se a ee a Is there any 
bil se dake 

















ake 168. ? 
% conan? Can vacuum move a piston ? When the 
of the water in the is 212°, what is the e 
‘degree of vacuum there can th n be in the condenser ? 


169. n ’ M 


| is the copes of its aha ae 
a 














as many ways <a Soe 
"get ite full feed; that is, a boiler, or one of a set 
- short of water, although the feed valve is open its pr 
to what causes might this be due P 
179. DU AL ine ae 
Of what are furnace bars generally made? About — what 
ian an they at top? About what space js’ ort ee, “A 
Whether are the bare put further apart for Neweastle coal or for’ 
Welsh coal ? j ‘ 
180, i oe 
Which burns faster, Newcastle coal or Welsh coal? Which _ 
is the flaming coal? Which makes most smoke ? ; 
4 a 
181. . aie ha 
About how many tons of steam coal will be burnt per day in 
our furnaces, each 8’ 0” wide, and of about the usual length? 
. On what grounds do you say so? bras 
182. io 
About how many tons of steam coal will be burnt per day with Tae 
good compound engines to drive an ordinary steamer of 40 ft. 
beam 10 knots an hour by steam alone ? On what grounds do a 
you say so? What percentage more coal would be sept. a4 
propel the same steamer one knot faster ? ye 
183. ret: eed He ap 
Abe any unl him tk tee 
with a good compound engine, surface condensers, the low . 
cylinder 70 inches diameter, doing "average mat On 3 
grounds do you say so? P mee 
; RS ial oe en : 
A spats Jot Indeed gualicBer teas tli eoladie anit 
liner half an inch thick between the ahead eccentrie rod and th 
eccentric strap, in overhauling the engine this piece is 
forgotten ; what difference will ite omission make in 
ef dvengionts ag aie aOR 
of the steam? ‘Whi yal eke por ear aoa iO 
disting ishing mb Mn Peles 
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[Second Fublication.} 
PUBLIC WORKS DEPARTMENT,—MARINE. - 


: * NOTIFICATION, 
No, 23 Marine, dated Calcutta, the 30th January 1890. 


Unver the powers conferred upon him by section 36 of 
the Indian Steam-ships Acty 1884, and With the previous 
sanction ‘of the Goveratt-Goostel 3 in Council, the Lieutenatit- 
Governor is pleased to make the following | rules to regulate 
the Laem oe certificates of competency to Engineers of 
sea-going steam-ships. 


W. B. Besric, 
"Under-Secy. to the Govt. of Bengal. 


1. Certificates of competency will be granted to thése Cortitioatos of 
persons who pass the requisite examinations, and otherwise ere te or. 
comply with the requisite conditions. For this purpose sous who pass 

iners have been appointed, and arrangements have been Ttuisite 
made for holding the examinations periodically at the Port ee 
of Oaloutta. The examinations will be held twice a quarter, 
or at such dther times as = Government may appoint 
#2. The examinations will commence early in the forenoon, Examinations 
and will be continued from day tp day until all the candi- oyrjnued ul 
dates who have then presonted themselves and whose names dates aro 


* * appear upon the Port Officer’ s list on the day offexamination ined. 


*are. examined. 
i The ap hig for examination is to be made on Form Application 
Exn. 3, whic filled up at the Port Office. The oun be 


Form Exn, 3 prover ‘illed: in, together with the Candidate’s 
Indentures of Apprenticeship, testimonials, and disch 

must be lodged with the Port Officer not later than ey 

before the day of examination, 

. 4. Applicants will be required.to produoe, in addition to the Dalieitan 
weet Forms of Discharge, satisfactory*testimonials as to so- 

a eritoy eileen: , and general goodoonduot foratleast 

' ‘the boo Peonotha! months im metaaly preceding the date of application 
. to be examined, and without producing them no person will , 
git age oe If the service “ea been on shore, the testimoniab 
ed rat an Himployer if at sea, by the Master - 


Ohio! i) 

¢ a. testimonial frotti the Chief Engineer, * ? 
for any sufficient reason not obtain- 
the Superintending 


bo fthat of from 
t of oe and one* 
Owner or or Chairman of a 
y 
of th ae in every 











abate yy 2 er era 
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a’ Sm 


\e 7. ‘The testimonials of servitude of Foreigners and of 
ot Pecans, British Seamen serving in foreign vessels which cannot 
be verified by the Port-~Officer must be confirmed either 
by -the Consul of the country to which the ship in which 
the candidate served belonged, or by some other recognized 
official authority of that country ; or by the testimony of 
some credible person on the spot having personal knowledge 
of the facts required to be established, ‘Ihe production, 
however, of such proofs will not of néocessity be deemed » 
sufficient. Each case must be decided on ita own merits; 
and if the sufficiency of the proofs given appears to 
at all doubtful, the point must be referred to the Govern- 
+ ment. 
© Cortifieatens 8 Should any dotibt exist as to the age of a Candidate, he 
ta age. 4, will be required to produce a Certificate of Birth or Baptism. 5 
Fordhrners to 9. Foreigners must prove to the satisfaction of the Exa- ~ 
now English. miners that they can speak and write tl English language - 
sufliciently well to perform the duties required of themeon 
_ board a British vessel. " he 
Verification of 10. Services which cannot be verified by proper, entries 
wave? in the Articles of the Ships in which the Candidates have 
» served cannot be counted. 
Service on a 11. In addition to the required workshop time, service on 
lake or river, Jake or river, ina steamer in which the aggregate piston 
area of the propelling engines proper amounts tqat least 5 
2,000 (two thousand) e¢ircular inches will be docepted towards” 
qualifying a candidate tobe examined for a certificate of ~ 
competency as follows :— _ 

Two months of river or lake service, in a capacity not 
lower than that of ‘Third Engineer, may be deemed equiva- 
lent to one month of sea service, provided that, 

For a Second Glass Certificate, not less than three months, 
of the pigs | service must be actual sea service, and that, 

For a First Class Certificate, at least six months of the 
qualifying service must have been at sea in a grade not 
below that of Third Engineer, where an engineer of a lower 
grade is carried.” luring the last 18 months of this service 
the candidate must have been in possession of a Second Class 
Engineer's Certificate of competency. 

Aciifiant lz. Service entered upon a ship's Articles as having been 
Ragineer™ perforwed in the capacity of Assistant Engineer “must be 
supported by preof of tlie Candidate having acted as Second, 
Third, or Kowth Engineer, as the case may be. “* 
Service inhome 18 ‘Lhe service required by The Regulations to qualify a 
or coasting crndidate for examinativn js to be regarded as referring to 
— service inthe Foreign Trada oly. Service in the Home or 
Coastipg Trade must amount to at least helf as much again — 
as that required by the Regulations to make up for the’time : 
3 + a: in Pert, eg., for every twelve months’ service under 
e Regulations, eighteen months’ service in the Home or 
‘® Coasting Trade will be required.. In all cases the length of 
service is deemed to commence on the date of signing of the 
articles of agreement, and to end on the date of di at 
Bervice as "44. ice in the engine-room (afterwards referred to) 
seeed us» for qualifying a candidate to be examined for a Second-class . 
* yunlitying Engineer's Certifiente must be only iu those capacities 
nervice. , which afford opportunities of obtaining ‘practical saaorinne, 
; an.” + 
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Levice afMbied 15. Servicé as Third and Fomth Engineer in Foreign- 
and Fourth going steamers, Where more than Tarte rid na, a bes No 
Engineer. the caso 10 be, are carried their names bb n , 
«on the Articles in their respective ratings, may be accept 
equally with service as Sécond Hng ify a Candi- — 
date for examination for a Kj s Cortificn 
. Provided he hes. duri p 
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ia Service in a ity below that of Fourth Engineer service below 
cannot be accepted as qualifying for any class of certificate the gxde of 
unless the testimonials of the candidate explicitly certify that gngincer. 

- during such service he has been taking regular watch in the 
engine-room, and that the Chief Engineer or Superintending 
Engineer considers him properly qualified by that experience 
’ "to act, as Chief ineer of a Foreign-going steamor of 99 
horse-power nomin In any casqy the applicant must prove 
that he has had ‘the responsible charge of the engines.or boilers 
on regular watch for at least twelve months of sea service, of 
which for not less than six months he must have been in charge 
of the propelling engines und rated on the. articles not lower 

thun Fourth Engineer. 


17. Having “ responsible charge ” will be understood to " 


imply, in regard to engines, that the applicant, forthe ~ 
hae mpaitiad, was, on watch, the person responsible - 


* 


for carrying out the orders of the engine-room telegraph, and, 
‘in re 6 the boilers, that he va similarly for the period 
specified, the person responsible for regulating the feeds. «© |. 
18. When tho workshop service has been performed in @ Workshép  ~ 
lace where steam-engines are not made, and the class of work service. 
e is similar to that required in engine-making, the service =~ ” 
may be accepted with an additional yoar in the engine-room ; 
that is, three years’ workshop service and two years in the 
*  . engitfe-room, of wiich one year must have been at sea. The . 
approval of the Government must be obtained in every 
: such case before the authority to receive a certificate is issued 
by the Examiners. 
19. When the workshop service has*been performed in a 
place where engines are made, and the department in which 
the applicant has been principally engaged is not “ fitting ”’ 
~ or “erecring,” if the nature of the service be such as is 
useful training for an Engineer, the Government may, 
on proper representation of the circumstances, see fit to 
accept the service"as qualifying along with subsequent 
experience, but in every such ouse the applicant must prove 
additional engine-room service as required aboye. The 
approval of the Government must likewise be obtained. 


20. If a candidate has served in the Engine Room with service m , 

a Second class Certificate in the capacity of a Second Send Engineer 
Engineer in Foreign-going Steam-Ships under 100 horse- not required 
power, or in. Home Trade Passenger Sleam-Ships, which are 
not required by law to carry a certificated Second Engineer, 
his service may be accepted without reference to the vessel’s 
hdrse-power, provided he has been on the ship’s articles 

i as Second Engineer, and produces certifi discharge 

_, a&Seoond Engineer, fox the required peri . 

21.. The Government may see fit to allow an appli- First-class cer 
cant who, in eso pevoat of servieo abroad, has been unable titeates without 
to obtain a class Certificate, to be examined for a®”” 
Te de ete a 

wer pro is able to satisfy t 


as to the of his se 
‘ © 22. In such cases (para. 21) or in oases where the candi- Unsuccosst 
* date is in possession of a Certificate of Service, stator May 


should he fa pass the examination for the higher grade, receive i- 
WP Het panel the examinition “forthe lower grads, be’ ma fates for io 
ae te ee part of the fee wi 


eee > Se. § candidate who under the above regulation ( ara, Consequence 
21) has permitted to be examined-for a Fisst-olase ior ig ouch : 
ate without first obtaining a Second-class Certificate 
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11 aftor passing 25. If after a Candidate has passed his Examinatior it is 
— discovered on further investigation, eg., by —— on 
found tohave the part of the Port Officer, that his services are i ent 
eon insufi- tg entitle him to receive a Certificate of the grade for 
which he has passed, it will not be granted to him; but 
if the Government aro satisfied that the error in the 
calculation of his services did not ocour through any fault or 
wilful misrepresentation,on his part, the Certificate may be 
issued to him, or he may be allowed to go up for re-examin- 
ation without payment of further fee, when he has performed 
the amount of service in which he was deficient as the 
Government may direct. 
Certificate of .26. If, in such a case, tho applicant’s services are auffi- 
po peel cient to entitle him to receive « Certificate of a lower grade, 
on certain provided as aforesaid he has not wilfully misrepresented the 
—S amount of his services, an Inferior Certificate may be grant- 
.ed to him, and the difference between the fe@patd by him for 
the Superior Certificate and the fee payable fur the Inferiore 2 
Certificate may be placed to his credit. 
May haveto’be "27. In such a cuse When the applicant has by further 
re-oxmmined fr service made up the time in which he was found to be short, 
higher grade, he may be required, before he can receive the higher certi- 
. ficate, to be re-examined in all the subjects. 


Qualifications for Certificates of Competency. _ - 

Quoifcation of ~ 28, Sxconp-crass Excineer —A candidate for a Second- 

candidate for glass Engineer's certificate must be not less than 21 years 

Engitiner's of age; 

pngernre® (a) He must have served an apprenticeship to an Engineer 
for three years in England or five in India at 
least, and prove that during the period of his 
apprenticeship he has been employed on the 
making and repairing of engines: —Or if he has 
not served an apprenticeship, he must ae that 
for not less than three years in England or dive in 
India he has been employed as a journeyman 
mechanic in some factory or workshop* on the 
making or repairing of engines.t In either case 
he must also have served one year at sea in the 
Engine Koom as an Engineer on regular Watch in 
the Foreign, Home or Coasting Trade? ; or 

(4) He must have served at least four years at sea in the 
Engine Room as an Evgineer on regular Watch in 

_ the Foreign, Home or Coasting Trade. 

(c) He must be able to give a description of boilers. and 
the methods of staying them, together with the 
use and management of the different valves, cooks, ‘ 
pipes, and conuections. *« 

(7) He must understand how to correct defects from 
accident, decay, &e., and the means of repairing 
such defects. 

(ce) He mnst wsypos ga the use of a Seren ther- 
mometer, and salinometer, an @ principles on 
whi¢h they are constructed. ai 

(/) He must state the causes, effects, and usual remedies 

es y) for aac ap and peg a aa bs 

e must be able to state how a temporary or permanent’ 
repair could be effected in case of of: Fem 
a part of the machinery, or total own, 
a ps Pririga .-yed Media aul decimals, oe 
ve arit deci Mestte 
° ” their application to questions about n lee 





- ie GH) 
29. Ps conan Byotnrer.—A candidate fora First- Quulitention of 
Engineer's Certificate must be not less than 22 years a 


— 
a In addition to the qualification required for a icon 
class Engineer— 
(a) e must, either possess, or be entitled to, 4 First-class 
; Engineer's certificate of service; or, in the event 
of his not being so possessed or "entitled, he must 
bave served for one year at sea as Second Engineer 
with a Second-class Engineer’s Certificate of Com- 
petency, or for two years at sea as Second Engi- . 
neer with a Second-class Engineer's Certificate of  « 
Service: or having served one year at sea as Second 
Eng neer with a Second-class Engineer’s certifi- 
of Service, he must show, in addition, at least; 
“ ° bs months’ service as Chief Engineer in a vessel 
uired by law to carry at least one Engineer 
holding a certificate. (Ste also paragraph 15 as a 
regards service as Third and Fourth Enginegr.) = @ 
The Examiner should therefore be satisfied that an 
applicant for a First-class Engineer’s Certificate 
has not only been im possession of a Second-class 
Certificate for the periods above stated, but that 
he has actually served for such periods in the ™ 
Engine Room at sea with a Second-class Certi- 
ficate in the capacities referred to, and that his 
name has been entered in the articles of agree- 
ment acco: rdingly. (See also para. 21.) 

(6) He will be required to make an intelligible hand 
sketch, or a working drawing of some one or more 
of the principal parts of a steam-engine; and 
to mark in, without a copy, all the necessary 
dimensions in eae so that the sketch or drawing 
could be worked from.” 

(c) He must also be able to take off and calculate 


indicator diagrams. 
(4) He must be able to caloulate safety-valve pressures and 
the strength of the boiler shell, stays, and riveting. 
(¢) He must a able to state the eral proportions 
borne the principal parts of the ihieny to 
each of er, and to acharied the direct streas, the 
torsional stress, and the bending stress in round 
bars, and the direct stress and the bending stress in 
2 rectangular bars with given loads. 
: (7) He must Pas to explain the method of testing and 
Sr. altering the of the slide valves, and to 
sketch about what difference any alteration in the 
slide valve will make in the indicator diagram, and 
also the method of testing the fairness of shafts 
and of adjusting them. 

(g) He must * onversant with surface condensation, 
g, and the working of steam y- 
.0) His knowledge of arithmetic must include the men- 
*  puration bea fe rage go and the extraction 
_\ of the square root, the application of these 
3 rules to questions fy an: tramp Rage and 

gee: f of engines a) ilers, and to the 

in rods, shafts, ita, and levers of the engine. 


Service in the Royal Navy. 
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33. Temporery active service as Engineer in the Royal 

Navy countilat applio:tious for Certificates of Conupetonay 
in the same way and to the same extent only as in 0880 
of the “service of Mercantile Marine Engineers, that is to 
say, so much of the applicant’s time as’is spent in active 
service at sea, or in a ship commissioned for sea service, 
counts as “sea service;”’ and so much of the applicant’s 
time as is spent in active service on boardship in harbour, 
and not commissioned for sea, counts as workshop time—Sce 
puragraph 28, sub-section (a). . . ; 
. $4 Service performed in the capacity of Engineer Arti - 
ficer may count to qualify.a Oandidate for examination for 
a Seownd-class Engineer's Certificate of Competency in the 
Mercantile Marine. If the service has been on shore, it will 
couut only as workshop time. If in the Higfne Room at sea, 
the Candidate must prove that during such service he had 
charge of an Engine Some watch, 


. 


. 


Fees. 


35. Candidates for examination, in making their Applica- 
tion on Form Exn. 8, will be required to pay the Examin- 
ation fees before any step is taken, whether by inquiring 
into their services or testing their qualifications, &, No 
part of the fee will under uny circumstances be returned to 
them, but should it be found that their service is not suffi- 
cient to entitle them to be examined, or that their testimonials 
are unsatisfactory, they will be allowed to present themselves 
for examination without paying any further fee, when they 
have fulfilled the requisite service, or are able to produce 
salisfactory testimonials, as the case may be. 

36. The fee for examination must be paid te the Port 
Officer. In any case in which a candidate offers money to any 
other officer, and in any place but in the Port Office, the 
candidate so offering. money will be regarded as havi 
committed an act of misoonduct, and will be weiaited cel 
not allowed to be examined for twelve months. i 

37, If a candidate fails in his examination, no part of the 
Jee he has paid will be returned to him. ‘ 

38. The fees are as follow :— 

Second-class Engineer’s Certificate... Re. 12 
First-class Engineer's Uertificate Spm dar: 
First-class Engineer's Certificate if can- 4 
didate is already in possession of a 
Second-class Certificate of competency hae 
grauted by the Board of Trade, or by ‘ 
the Government of a British 
sion under Section 8 of the Merchant 
Shipping (Colonial) Act, 1869 ... Re. 12 
Renewal of any certificate .." 1. 4, 6 


General Rules as to Examinations. * 

39. All beoks necessary for the use of candidates under 
exumination will be provided by the Government, and ~ - 
applicants are not permitted to take into the examin- 
uion room any book, paper, document, or memoranda of any 


description whatever. poe 
._ 40. Candidates will be allowed in the time allotted to 
cancel uy pert of their work, aud when required additional — 

8 not 










pipes upplied by the Kxaminers, but they 
1 allowed to work out problems on a slate or on waste isi 
paper. The additional sheets must be uttboled’t, Ata eats, 

oS ae 
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_ 42." In the event of any candidate being discovered oopy- Punishment 
ing from another, or -any assistance or giving any for breaking 
in ion to another, or communicating in any way wi : 


another during the time of examination, he will be regarded 
as haying failed in his examination, and will be turned back. ° 
for three months, inthe samemanner as if lie had failed in the 
practical part of the examination ; and no part of the fees he 
niay have paid for examination will be returned to him. 
This penalty also applies to any breach of paragraph 34. 
43. If a candidate leaves the room before answering any Louing exam- 
question which has been given to him, he cannot afterwards be ‘nayion room. 


permitted to answer it, but the Examiners may substitute J 
other data or another question. 

44. All applicants presenting themselves for examination Questions (ow 
will be cone’ ts give written answers to ten questions orm Ex. te. 
elected from Form Exn. }5a.,* “Elementary Questions for in: ® 


the first examinations of Le sarge for certificates of compe- 
tency, and of Masters and Mates for certificates in, steam.” - 
‘These questions are intended to furnish.a record tu some , 
extent of the candidate’s knowledge at the time of his 
examination, and also to induce the vandidates to pay more 
attention to their handwriting and spelling. 

45, The Form Exn, 150., on which these answers will : 
be written, contains also scene {ineicnt as to the experience ine 
of the applicant, to be answ by him in writing. 

46, Examiners may add to their vivd eoce questions on 
the practical management of steam-ougines and boilers any 
of those contained in Exn. )ba. 

47. If at the expiration of the time allowed the candidate 
has worked ‘out and answered correctly the whole of the : 
questions set to him, and given sitisfactory answers in the < ad 
wird voce examination, he will be declared to have passed. 

48. Ifat the expiration of the time allowed he has not 
worked out the whole of the questions set to him, but if the 
result of the vivd voce examination taken in connection with 
the answers to such of the questions as he has worked out 
is sufficient to satisfy the Examiners that the applicant is 
competent to. take charge of engines of 100 nominal horse 


power or upwards, he will be declared to livvo passed ave 
49. In other cases he will be declared to have fuiled. . 

660. A iy Bay of the examination, and the examination gx. 15.) ; 
: a forwarded,to the Port Officer onthe Form iis 
snc id), 
51. If the candidate he will receive the) Form Noiitication of 


Exn. 16, upon which the Government will issue the certificate Day!) per 
to the can idate, whose testimonials, &o., will be returned AL to auccessiu! 
the same time,. . ! ‘ ; eandidase, 
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APPENDIX A. 


Form Exn, 15a. 

Elementary Questions for the First Examina- 
tions of Engineers for Certificates of Compe- 
tency and of Master and Mates for certifi- 
cates in steam. ~ 

TO ENGINEER EXAMINERS, 








Exascyers will require all candidates to 611 up » form, Exn. 

15b., of which"a copy is enclosed, and they wil) forward the sane 
» to the Port Officer for transmission to the Govérnment along with 
the report of the examination. 

It is intended to issue questions of a more advanced character 
for first-class candidates, but in the meantime the questions 
for both classes of Engineers and also for Masters and Mates 
ing a Voluntary Examination in steam will be taken from the 
same book of “Elementary Questions,’’ and candidates for first- 
class certificates are expected to show their superiority by giving 
answers more complete than those of the other candidates. 

The arithmetical questions for Engineers and the vtvd voce 
examinations for all candidates will continued as heretofore, 
and failure in the elementary questions will be treated as failure 
in arithmetic. 

The numbers of the questions for each examination will be selected 
by the examiners, and they are not to be communicated to the 
candidate until his examination commences. 

Masters and Mates may cancel questions A, B, and C, but they 
should fill up the form for questions D, E, F, and G, as evidence 
of their practical knowledge. 


Exn. 15b. 
Port - Class for which examined 
Date Candidate's name 





ee ee ee aE 
A. Where and how long did you serve in works at the making 
or at the repairing of Engines, and in what capacities? 


B. How long have you served as fireman or trimmer ? 


C. How long have you served in the engine-room st sed; and in 
what capacities ? 


D. With what descriptions of Engines have you served at sea— 
Paddle or Screw or both, Jet Condensing, Surface Con- 


densing, or Non-condensing Engines, Compounds, Tranks, 
Inverted Cylinders, or Horizoutal Engines? What size ~ 
wore the engines ? 


E. With what descriptions of Boilers have you served at sca— 
or Cylindrical, Wet-bottomed or Dry- 
Scaeatetie Steet ee 








Question No, 
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6. 
For what parts is Myntz metal sometimes used P Is it malleable ? 
For what properties is it valued ? 
¢. 
What difference is there in the composition of cast-iron, of 
wrought-iron, and of steel P 


’ 


8. 
How can cast-iron, wrought-iron, and steel be distinguished 
from each other P 
9. . 
What are the different properties of cast-iron, of wrought-iron 
and of steel ? 
10. 
What is gtieant by the terms “ breaking stréss," “ proof vicees,” 
“ safe working stress" ? 
11. 


What is the cohesive strength or breaking stress of good 


ordinary wrought-iron ? 
12. 
Tempering steel: how is it done, and in what order do the 
eolours come ? 
18. 
What is case-hardening ? 
, 14. 

Which of the common metals or alloys can be forged, and 

which of them are brittle or “ short” ? 
15. 

What is meant by “ welding” ? Which of the common metals 
ean be welded ? 

16. 

The expansion of métals by heat: give examples of this im 
the engine and in the boiler. 

17. 

In the construction of cylindrical marine boilers, for what parte 
have the plates to be worked hot? When the material is steel, 
what precautionary treatment of these plates is qferwaris 
necessary ? 

18. 

What is double riveting? In what parts of cylindrical marine 
boilers is double riveting employed? In which of the shell seame 
is it most necessary ? 

19. 
What is “ caulking,” and how are seams prepared for caulking? _ 
20. 

Deseribe the different ways of fastening the ends of the main 
stays of a boiler. What are the merits of, or objections to, the 
different plans ? 

21, 
What strain per squaro inch is allowed on boiler stays ? 


Describe a riveted stay, and cinta, whatk pill slape ens 
commonly used. 


Where seth lahat’ Sool for in a boiler.as it wean, 
and how is the tiinness to be detected ? 
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Where is it generally that boiler tubés leak ? How is this . 


defect’ raired P What are the causes of this leaking ? 
26. 

What are the causes of cracked tube plates? Where are the 

eracks situated ? How are they repaired ? 
27. 

What is the difference between a “dry uptake” and a “ wet 
uptake"? Which requires most repair? Why ? Where have 
you seen a wet uptake ? 

28. ‘ 

What isa superheater? What is its construction? What 


valves are on it ? -There is sometimes a gauge glassyon it ; what . 


is, that for P 
: 29. 
. What parts of a marine tubular boiler are first injured by short- 
ness of water ? 
30. 
Where are angle irons sometimes used in the construction of a 
boiler, and where are flanged plates used ? 


81. 
Priming : to what causes is it attributed ? What means are 
applied to prevent it P What evils may be produced by it ? 
82. 
Funnel draught : what makes it? What checks it ? 
88. 

Flame is sometimes seen at the top of the funnel: what causes 
this appearance? Is it beneficial or is it detrimental? Why 
so? 

84, 

A blast pipe : what is its construction ? Where is it placed ? 
For what is it used ? 

85. 

How many bottom blow-off cocks are generally fitted to each 
boiler, and why are they so fitted ? 

* 86. 
Blow-off cocks are sometimes fitted with a spanner guard: for 
. wha gerpowp is Shite f Describe how the guard is formed ? 
' 387. 

Test cocks or water-gauge cocks: where are they placed? At 
what heights P Must the cocks themselves be at those heights ? 
What provision is made for cleaning these cocks should they 
ever become choked? When there are no test cocks how is the 
height of the water ascertained ie 


Wied wheanoadls nundt i? Of what are the rubbing 
surfuces formed? How isa lock-up valve arranged to admit of 


lifting it or of turning it round, and to prevent adding to the 
woight ? 


| Abou ih fn of tty vale no gid by hn Baad 
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Of what. pieces: does'a glass. water gauge. mounting: consist? + 
How does it act? Where is it.placed? At what; height,?, Is it: 
liable to derangement ? How is its working tested ? 

Glass water gauges have sometimes pipe. connections, top, and 
bottom: what is the object of this arrangement? Should pre 
be cocks at the extremities of these pipes ? 

43. 
_ Describe a Bourdon's steam gauge. Some gauges have an 
inverted syphon pipe below them: what is its use? 

44. 

Why is a.gmall cock sometimes put on the pipe leading, to a, 
steam gauge? ‘Where should it be placed, and what error might 
be made by omitting to use it ? 

45. 

Do steam gauges indicate the total pressure of the steam, or only 

a portion of that pressure? What is the pressure measured from ? 
46. 

What is meant by the salting of the boiler? How is this 
prevented? Whatis the density of ordinary sea water? How 
is the density ascertained ? What is the difference between the 
formation of scale and the salting of the boiler? What is the 
maximum density at which boilers should be worked at sea P 


47. 
Scum cocks and pipes: how are they arranged? Where are 
they placed? At what height in the boiler? When are they 
used ? When must they be shut? Neglect of there cocks lead 


to what dangers ? 


‘ 


48, 
Scale; of what docs it consist? Where is it most objection. 
able? How is it removed? How is its formation prevented ? 
What evil effects are produced by it ? 


j 49. 
What is a salinometer P Of what does it consist? How does 
it act ? How is it graduated? Can it be used at any temperature 
indiscriminately ? 
50. 7s 
What harm may be done through the check valve of one of a 
sot of boilers being defective while under way ?, How. would: you 
work to avoid this harm ? 
61, C 
How is the leak from a split, tube stopped in a.Loiler at sea? 
Describe the operation ? 
52, 
What is the use of dampers? Where are they fitted? When 
should they be used ? 
53. 
When there are no dampers fitted, what is used instead P, What y 
evil to the boiler is sometimes attributed to this? When the 
heating surfaces are clean does this occur ?. Fis 


6 “3 

Describe the piston of a steam cylinder, with its different r 
and their uses ?, There are generally round pieces let in flush on Fe 
one side of a piston: what are they ? How are these pieces fixedP = 






55. 
Cylindér drain ‘eooks : what is ‘thelr use? ‘there i 
«savanpen ee what purpose does it itmervo® ; 


if eae rip eres. 
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At what temperature is the hot well worked ? What is the vi 

effect of higher temperatures? What is the effect of lower tem- 

peratures? What limits the lowness of temperature? Has a x ty 

very low temperature any disadvantages ? 

. 74. 4 PER 

Bilge injection with common condensers: what are etbting|* 

‘required? When is it used? What precautions are necessary; i) ee 
" - 


") 


in using it P 
; 75. ' 
When surface condensers are used, what takes the place of the 
bilge injection? To what is the connection made? How is its 
valve formed? Why is this necessary ? ' \* 
76. + 
What are the practical guides to the proper amount of ee 
ing of the inlet valve for the circulating pump ? 


77. \ 
Feed-pump pet cock or valve: where is it eke ? Ww "3 
its use? How does it act ? es es Oat at iy, a 
78. ie 
* What exh tiene of the ways of fastening the ends of sirfyee % 
condenser tubes ? About what size and about what 
condenser tubes ? What parts of a surface condenser sek 
brass ? : ae” 
79. 
Whab tsa tiow-through walt or’ sak #o what és it oa = 
* There is sometimes a valve that, when opened, admits 'steatn trdm * 


™ the slide valve casing to the exhaust port; nica’ “ie ase? To an | 

which cylinder is it fitted P : ome be J 
‘ # « t 
80, > ae vee 

What is s mifting valve? What is its use? Where frat 5 Er ey 

placed? Can it be placed too high? Can it be placed tag int ee 
At what height should it be placed? Was there one in e 
* steamer ; if s0, where was it ? Why are snifting valves 


omitted now? ~ . Alba Lum \# 
- 81, - wi: lL ie | 






What comnectins are generally fitted to the donkey2pump, 
to what services can it be applied? * ° 4 ‘ot 
oe 
82. rn eK, 
We hc pe ha ag 
* shut and what are to be opened ? rie Bt jlbaiiee 









bake Joe mou 


ee 89. 
* vi Wat is meant by tho ® piteh of a arow propeller? How is it 
S yaad ; eos 


Explain the difference between a “right hand” and a “left 
= han 0 ices and state how each of them revolves. 


ena 91. 
Me, , ani, the slip of a screw propeller? How is its amount 
acu express in figuras? BS fing 
92. 


Which of the valves about engines and boilers have to be 
worked by hand, which of them work self-actingly, and which are 


worked by the motion of the engine ? 
“ * am 198, 
“Why is sod’ sometimes put into a boiler, and how is it “put in 
cA der way? What is the kind of soda used ? 
2 , ri be "94, 
Wy . _ ee for cylinders were sometimes made with two 
; hs or with only one small cock, or with one large hollow 


se wo ene cock and a valve ; which of these is 

-pressure cylinder, and which for the gylinder of 
engine ? Describe how the cup with only one 
is upd ? What is now generally used instead of those ? 
chauge come about ? . 






i Cea. 
1 ag, cond ssgertetbumiaandhs earl 
+& 7 
* Ag 4 
bet 2 bein Lubricator” (sometimes called an Imper- 
tor)? Explain its action ? To what part of the engine is it 
Se Whether will throwing cold water over it make it 


; eet lg wert“ Describe the one used “tn ‘you! last” 
o a. A os 






‘ 






Fcmemedyyrwsbeas mse 
= 104. 
“ , Whether is link motion valve gear or the ers t 

generally used for disconnecting paddle engines? For what 


steamers are disconnecting paddle engines frequently employed Pr i 




















; 105. iN 
What are. expansion joints? Where are peel 
What attention do they require? Of what should ene 
surfaces be made ? - : | 
106. ‘*“ * a ‘| 
What, omission in the eanetrustion of etnansi expansion joints n , yaa 
ph Rens beeen is first applied ? , oo 
prevented in the of «steam tranon pipe or an we 
oscillating engine ? P Mot { 
‘ 107: eS 4 
i es ot eee 
worsted arranged P- How is it cleaned P low te dont » tube su 
\ doos it extend ? wane Pie rg gies fs Pat 
108. oes acs ie 
: Deberibo » thrast bearing shih ot tha! ciefogh 9 ics 
tug 4 note ler cet AOE ED 2% 
P ' . L EM ” 
109. ee shan tes 
. spate of «:serow shaft are generally covered with i 
 . wip ry A ne 
~ 110, ie 
What 3s She. stern (nb ‘og sett shill ign #1: 
fuch a length required ? Ot daha eter Taw i 
at each end ? ae 
> mi Rosie eet 
7 - What is a lignum vite bearing ? He 
q Where is such « # bearing. generally used ? 
ee ‘ 
How is aserow propller fixed on the shat? 
Ce et torent a ee : 
7 rs * ayer bee’, 
. . 
4-8, 
AE 
4 
ad: See 
a 2 
(cakes ae 
\ * "' . 





422 sda miakaptneanne Wb sols: hon 4s? Ts vigh 
i ager. cE re ee Pry 5p 
\ Pir 
YS 118. 
" 58 ont ws or 


eye n ? 


What are the small thine sometimes ‘fitted on the slide 
* valve easing cover of vertical engines? Explain their action? . 
To o what are my connected by a pipe? Why so? 
120. 


ee * 4-Name'the ptincipal pipes in connection with the engifhes and 
_ _ botlors of a steamer, and state to what the ends of these pipes are 
connected ? a 


Through what cocks or valves, pipes and chambers does the 
watér pass on its way from the sea inlet rose plate to the water 
~ spacé of the boiler, with a jet condenser ? 


’ 122. 
. Through .what cocks or valves, pipes and chambers does the 
dirculating water of a surface condenser pass ? 


128. 

Through what cocks or valves, pipes and chambers does the 
steam pass from the boiler until it is in the form of water in ihe 
hot well P 

124, 

Haine the pieces of the engine through which the pressure of 

the steam is transmitted from the piston tothe screw propeller. 
» ‘Name them in the order in which they act. 


125. 
What is an air vessel? How does it act? At what parts of 
an engine or of its fittings are air vessels generally applied ? 
“, 126. 
Waat is the construction of a mud box? Where should mud 
+. Boxes be placed? ‘Why are they necessary? How should, the 
te __ space be divided by the rose plate, and why ? 
’ r 127. 
_ What isa trunk engine? When used in a horizontal engine 
“for a right-hand scrow propeller, at which side of the vessel should 
sagen y aa oe 


» © 


. What is Ssillaling — For what steamers are 
gee pted? Why? How is the 
Seo a ae <n amtanie 


=r wap dom hae main a oscillating 





: a ) %s 
138. 


About how much fuel per indicated hors power per hour is 
required by modern’steam engines, common, compound and triple 


ee ? ~ 
184. 
What ie the. explanation of the economy of the surface eon- 
denser? We; 
185. 


What i is the construction of a surface condenser ? Of what are 
its tubes made? How are they fixed P How are dey kept tight F R 


What i is done with a split tube ? o* 
136. 
Where do surface condensers foul ? How are thoy cleaned P 
187. an 


What non-conducting substances are employed to prevent 
radiation, and how are they applied ? 
188. . oA 
In the construction of smoke-box doors and of dry uptakes, _ 
what provision is made to lessen the amount of radiation? 
189. 
How can the formation of black smoke be prevented ? Describe . 
smoke preventing apparatus ? 
140. 
What is meant by “ circulation” in a boiler, and what are the 
results of defective circulation ? 


141. 
What means are sometimes adopted to improve the circulation 


in a boiler? 
142, 


By what arrangement is the circulation promoted in a “ hiy- 
stack "’ boiler ? . 
143. 

Describe a ship’s side air-pump Sinharge valve? In an res- 
pects does it sometimes differ from a common stop valve, and 
what attention does it require ? 

144. ” 

What is the construction of » feed escape valve, to what is its." 

discharge connected, and how is its loading regulated ? i 
145. ‘ 

When there is no feed escape valve, what is the arrangement 

of the feed valves or cocks P 


. 146. .* 
What is the measure of a horse power? How is indicated horse ‘ 
power ascertained ? - 
147. > 


Has “nominal horse power” a fixed meaning? What is the 
onatdie wane Whskde genes Shen. oar rey 
of one horse-power nominal? asi 

148. 
What is “back pressure” in a cylinder? About how much is 
it in each of the cylinders in your last Steamer? Is excessive | 
cushioning ever a trouble under certain conditions in modern | 
engines? Say whon and why and in which cylinder this occurs ? fle 
149. let of 
“What ia meant by “speed of piston"? ‘About how much ig” 
the speed of piston in modern marine enginos ? A! 


What is “ atmospherio proséare” ® What is its aver 
What instrument tells this amount?” AL Ta 


* 





. ¥ 


; PP oe 
te . Weiss 






PRR - iT ea he fais ; inlant TF TINE wit 5? ‘ 
a BRR <i ‘ . ” ; j ‘ 
ie (C2) ss! 
161. 


What ‘is “gross pressure” or “absolute pressure”? What 
pressure is it that is shown by the steam gauge ? 


a 152. . : - 
What is meant’by “cutting off” steam? How is it done? 
What part of the valve regulates the cut off P ' 3 
es ’ "153. ? . 


What is a piston ‘lide valve? Dedéribe its construction ? 
Why are such frequently employed in place of the common slide 


“valve? What is a great drawback to the use of these valves ? 


154. 
What fixes the time of closing the exhaust? After i, exhaust 


2 closed and before the port opens for steam, what becomes of the * 
steam That is in the cylinder ? 


155. 
* What is the “lead” of the valve? What is its object ? About 


what amount is it? 
nt 2 156. 


What is the “cover” or “lap” of the valve? What is its 
abject ? About what proportion of the stroke of the valve is it 


made ? 
157. 


What is the “exhaust cover” of a slide valve? What is its 
effect upon cushioning and upon exhaust ? 

“ 158. 

What is “minus cover” or “minus lap” on the exhaust? 
What is its effect upon the exhaust and upon cushioning ? 

; 159. 

What is “cushioning” or “ compression ”’ in a steam cylinder ? 
How is it affected by the amount of cover or of minus cover there 
may be upon the exhaust? How is it affected by the exhaust 
i ae ; 160. 

What is “mean effective pressure” ? How is its amount 
aenet ? 
161. 

" What is a dial vacuum gauge ? What is its construction P For 
what is it used ? About what amount should it show when the 
engine is working all right? What effect has the variations it 
indicates on the performance of the engine ? 

162. 

Does the vacuum gauge enable you to tell what pressure 
ethere is in the condenser, or must you have recourse also to the 
barometer to arrive at that? How would you ascertain the 
actual amount of back pressure there is in the condenser P 
. 163. 

What is a barometer? What is its construction? Is a 
barometer sometimes used instead of a vacuum gauge P In what 
respect”does the weather barometer differ from the vacuum gauge 


barometer P 
164. 


The comrop vacuum gauge and the common steam gauge: in 
“Sywhioh "Af them aro the graduations marked from stmospheri 
? Does either of them tell what is the true actual 
prea fa he ira in the condenser? 
bs sa 165, 
Pe seam nt ream eat awit hain 
or P When tile weather barometer varies from 
»w anuch will*the vacuum gauge vary, and how will 
. ie nae Why s0? 


er T= 


ieee Fa 


Labiew 
2 . 
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166, 


Vacuum is generally stated ays many inches. What jw metint 
by, say, 20 inches vacuum P What does that tell us about the 


absolute pressure of thé vapour then in the condenser P 2 7 


i 


167. 
From what depth will 8 pump grew weter? 1 Ty ny 


limit ? Why P * 
= 168. by ~e. =~ 

What is vacuum? Can vacuum move a piston? When the 
temperatare of ‘the water in the condenser is 212°, what is the 
greatest degree of vacuum there can‘then be in the condenser P 


: 


169. ‘ 


What is a thermometer; its construction? What is phe 
property of matter that is the principle of its construction tr 
What temperatures are regularly noted by careful engineers a 


170, 


What is the temperature of (1) melting ice, (2) of boiling r 
water, (3) of steam about 60 lbs. pressure by the steam gauge, (4) 
of steam about 100 Ibs,, and (5) of strain about 150 Ibs, ; also,(6) . 
of smoke in the funnel, and (7) of water in the hot well ? 


171. 
What is meant by the “conduction” of heat? Give éxamples 
of it in the boiler and in the engine. 
172. 
What is meant by the “convection” of heat? Give examples . 
of it in the boiler and in the engine, 
173. 
What is meant by “radiation of heat? Give examples of it 
in the boiler and in the engine, 
174. 
Which is convection, which is radiation, and which is conduc- 
tion in the following cases: (1) Heat from the glowing fuel « 
to the furnace crown. (2) Heat passing from one side of the ye 
furnace crown plate to the other. (8) Heat passing from the « . 
steam pipes inthe engine-room. (4) The heat of evaporation P . : 







175. 
What are the effective heating surfaces of a marine boiler ? = 
What is‘an objection to vertical heating surfaces ? r 
176. 
What parts of a marine engine are.exposed to danger when the 
temperature is below freezing point ? 
177. ™ 
What procautions are nocessary in cold climates when the ecu 
temperature is below freezing point P : 
178. ” 


State as many ways as you can by which w boiler might’ not 
get its full feed; that is, a boiler, or one of set of boilers, gets 


short of wai although the food varie open ite proper amount; j 
to what causes might this be due? mn ae bx, 


Welsh coal? “eo 1 “hg 





” 


pease as iis eae 


wig! is + 380, ue 
OWHGLLbuiity fatod, Mowodstle coal dt Wels coal? Which 
is the flaming coal? Which makes most smoke ? 
181, 
Abdut how many tons of steam cal will be burnt per day in 
fourfurnaces each 3'0" wide, and of about the tistihl length? 
On whas grounds do Fou,sey 60 ? 


182. 

About how thany tons of steam coat will be burtit pé? ay with 
guod dompoimd énginés tovdtive ain d¥ditiary steamer of 40 ft. 
beat YO kridts An Hour by steam alone? On what grounds do 
you say so? What percentage more coal would be sega ta 

Py One eee 
188. 

About hen many tons of steam coal will be burnt per day 
witht a goad cotipourid éngine, stirface condensers, the low pressure 
cylinder 70 inches diameter, doing average work? On what 
«groundd do you say 60? 


oe 


184, 

A pair of inverted cylinder direct tetitiy’ efiginied; (hare id a 
liner half an inch thick between the ahead eccentrid rod and the 
socerittic sttap,in oVerhiuling the engine this piece is lost and 
forgotten ; what difference will its omission make imthé working 
of the engine, on the admission, on’ the cut off, ai of the éxhatst 
of the steam? Which witl fake placé earlier, and which later 
distinguishing between thé up stroke and the dowm stroke ? 

185. 

A pair of inverted éylinder direct dctinys ériginds driving a 

rightshund sorew ; oh! Which of fhe crosshéad guide bars is the 


preésvure grohteet in’ fhé up dtrolké, ali of which in the down Sta 
stoke’? 


- 


180. : 
A sotew propilter'it-getting Totbe; it Hdl’ d little play on the 
shaft, sidwiijs on the key or feather; how will this show in the 


_ engitiesrooi ? 


° 187. 

How wotild yoa prow? whethior” thie’ ddntré’ Ite of the’ trations 
of ali! oscillating’ cylinder bi fair with the centre line of the main 
shaft ? 


io ch i of A Ag 





“withibi¢ lifting’ thie’ shafts 
SBR ENDTE a 
s Form Exn. 17. 


Examisatron in Roven Worxtno Drawine fora Frast- * 
Oxass Eyoieen’s Cenriricate of Compsrency. 


tory om of a candidate 
of Competency specify 


e wow a 


¥ (a): 


last with. Fine drawing is not expected, and in the proportions 
of the parts a wide margin will: be allowed ; absurd dimensions 


‘-will be failure in practical knowledge. 


8. The drawing must, however, be practically a working draw- 
ing, giving a sufficient number of views to show the parts fally— 
sections, plans, or elevations, just as the candidate would require 
to be supplied to him if he had to make the parts to the design of 
another person. 

4. Acclear hand sketch showing the construction, completely 
and fully dimensioned, will be accepted if the candidate prefers 
this alternative. : : 

.5. A portion only of the parts specified may be accepted in 
place of the arf if that portion is sufficient to show that the 
candidate has a good practical idea of the construction of the parts, 
and a fair notion of their general proportions or dimensions. 


6. Candidates are hereby cautioned not to put on paper what 
they have not fully considered, and deliberately intend to be‘ 
understood, as their statement of what they know about the con- 
struction of any part required. 


7. The statements given in by a candidate may be in them- 
selves, apparently, of little importance, but as sample «material 
from which the state of the candidate's knowledge of engines 
and boilers is to be inferred, every detail which is glaringly incon- 
sistent with a sound knowledge of the use of the part, orin which 
an essential consideration has evidently been overlooked, is an 
i) See element in the description which the candidate is giving 
of Lis own qualifications. 


8. The candidate is advised not to begin more than he can 
clearly finish in the time allowed. An important object in this 
ag of the examination is to ascertain whether the candidate can 

trusted to mark all necessary dimensions upon a sketch or a 
drawing. ‘The test of this is, practically, the making of the part 
from the sketch without having to supply additional dimensions, 
and without measuring the drawing. ‘To prove this ability the 
candidate must fully dimension the parts shown in his sketch or 
drawing, notwithstanding that the parts may be correctly drawn 
to scale. A drawing ie fully dimensioned when no part of it is 
left to the option of the party who is to work to the drawing, 


9. To prevent misunderstanding, however, when the candidate 
has been led into showing more of the details than he has time 
fully to finish, he should name, in the statement on the other side, 
the particular parts which he has fully dimensioned. 

10. All dimensions should have lines and darts, to indicate 
distinctly the points between which the dimensions are given. 

11. Beware of writing cross dimensions upon centre lines, or 
upon longitudinal dimension lines. This is not an order but 
recommendation. 

12. The candidate is not expected to design anything; he has 
merely to sketch or draw a something with which he is expected 
to be already familiar. 

18. Pencil in nothing after nak oy 8 ; all the dimensions, the 
figures, and the darts must be inked in; employ the remaining 
time in examining the drawing and in in in any 
which may have been before overlooked, and in checking thé” 
dimensions. 

14. Make sure that you will have sufficient room on the draw- 
ing sheet to show all ay? necessary besa zon can have another 
sheet or drawing if necessary. the used must be 
forwarded with the drawing, yea s 

15. Fill in and sign the following statement. 





(Specimen.) . 
Form Exn. 17a, 


Szvszect vor Examinatiox 1s Rovon Worxino Drawine, _ 


(Read the foregoing general instructions.) 


A common slide with ite spir 
outline section of the ports st the cylin m 
sages. ape each sented 
sis pero hades i em ng ~ 


/ 











i _Seuniua ax om Caspr 


adage made by me this day, without * 
actus on without the assistance of any person, - 
in intended by tne to be vain for the new construction of the : 
e places of similar parts which . 
be removed, _ ion is simi what I have heen ie 
with imthe_____steamer__......____., but the dimensions * 
many bo ditterent. o 


The diameter of the cylinder is 
The stroke of the piston is 
The stroke of the valve. is. 
The cover af top end on steam side is 
The cover at bottom end on steam side is 
- The lead at topis intended to be 
The lead at bottom is intended to be —_______ 
The inside cover is + —_______or__.. 

The thickness of the face of valve is — 2 _____ 
The thickness of the body of valve is = 
The greatest opening for steam will be 
That gives an area equal to one 


The opening for exhaust when the crank is on the top 
- centre is 


That gives an area equal to th of piston. 
Tho length of the connecting rod ig —— 
The valve will cut off steam on the down stroke at ——_____ i 
The valve will cut off steamon the up stroke at 














The parts fully dimensioned, in ink, are. 





t Dated at 





18 





‘ this__ day of 


Applicant, 





The Candidate 
may omit this 


o08es. 
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( 28 ) 
NOTIFICATION, 


No. 24 Marine, dated Galoutta, the 80th January 1890. 


Unner the powers conferred upon him by section 36 of 
Act VII of 1884 (the Indian Steam-ships Act), and with the 

revious sanction of the Governor-General in Council, the 

ieutenant-Governor is pleased to make the following rules 
to regulate the granting of certificates of competency to 
engino-drivers of sea-going steam-ships having engines of 
codes 50 nominal horse-power. 

W. B. Brsric, 


Under-Secy. to the Govt. of Bengal. 


1. Certificates of competency will be granted to those 
persons who pass the requisite examinations and otherwise 
comply with the requisite conditions, For this purpose 
examiners have been appointed and arrangements have been 


made for holding the examinations periodically at the port ° 


of Calcutta. ‘The examinations will be held twice a quarter, 
or at such othor times as the Government may appoint. 

2. The application for examination is to ie made in 
Form Exn. 3a, which must be filled up at the Port 
Office. The Exn. 3a properly filled in, together with 
the candidate’s testimonials, must be lodged with the Port 
Officer not later than the day before the day of examination. 

3. A candidate for a certificate of competency under 
these rules must be not less than 22 years of age. 

4. He must have served three years as principal serang 
or tinds| in the engine-room cf a sea-going steamer under a 
certificated Engineer. 

5. He must have the testimonial shown in Appendix A 
filled up by the Engineer with whom he has last served, or 
his other testimonials must contain all the particulars therein 
required. 

6. He must pass a tiré voce examination before the 
Board of Examiners as to the working of an engine and the 
use of its different parts. 

7. He must, if required, be able to show his ical 

ualifications by one week’s trial in a steamer, after fulfilling 
the other tests to which he will be subjected. 

8. He must show a knowledge of the use of brine cocks 
and blowing off, of the salinometer, and of the cate of the 
boiler in slide 

9. Candidates for examination, in making the applica- 
tion on Form Exn. 38a, will be requi to pay the 
examination fee before any step is taken, whether by enquir- 
ing into their services or testing their qualifications, &. No 
part of the fee will under any circumstances be returned to 
them ; but should it be found that their serviceis not suffi- 
cient to entitle them to be examined, or that their testimonials 
are unsatisfactory, they will be allowed to t themselves 
for examination without paying any f fee, when they 
have fulfilled the requisite service or are able to produce 
satisfactory testimonials, as the case may be. 

10, fee for examination under these rules is ten 
rupees, and the amount must be remitted with the appli- 
cation to the Port Officer. In any case in which a candi- 
date offers money to any other than the Port Officer, 
and in any pgfan pire agtewizan 730 fy a i 
money regarded as having committed an act ¢ 
misconduct, and will be rejected, and not allowed to be 
Se eat 

11. a candidate fails in hi ination, no 7 the 
See he has paid will be returned to him. xisttoal 


12. In case of failure, candidates may be re-examined 


de novo after a of six months, if the 


ae 








_ TESTIMONTAL. 


, —— 
I hereby Bertify that Yen 

served with me in the enyine-room of as principal serang 
ie or tindul for a period of s during which time he 


* has discharged his duties to my entire satisfaction. 

‘ I ‘consider that he fully vontdineinbde the working of an 
engine, and has sufficient tact, presence of mind, and energy to 
look after and manage the working of the engines of a sea-going 
steamer having engines of under 50 nominal horse-power. 


Signed 
No. and description of Certificate. 





\ Baginoer giving a testimonial in this firm should te very 
Ves i. waterially sapeute the npeticant 
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NOTIFICATION. 
No. 25 Marine, dated Calcutta, the 30th January 1890. 
Unver section 10 of the Indian Merchant Shipping 


Act, 1859, the Lieutenant-Governor is pleased, with the 


sanction of the Governor-General in Council, to make the 
following rules for the conduct of examinations for Masters 
and Mates of foreign-going ships and as to the qualifications 
to be required. ese rules are in supersession of the rules 


- jssued under the notification dated the 2+th of August 1877. 


Cortificates 
granted to pére 
sons who pass 
examinationr. 


Examinations 
continued till 
all the Candie 
dates are 
examined. 


Notice of ap- 
plication for 
examination to 


be given to 
the Port Officer, 


Testimoniale 
cf chatacter, 
conduct, and 
ability 
required, 


Testimonials 
of Foreiguers, 


W. B. Besrtc, 
Under-Secy. to the Govt. of Bengal. 


1. Certificates of Competency will be granted to these 
persons who pass the requisite examinations, and otherwise 
comply with the requisite conditions. For this purpose 
examiners have been appointed, and arrangements have been 
made for holding the examinations Neparriror at the port 
of Calcutta. The examinations will be held twice a quarter, 
or at such other times as the Government may y igre 

The examinations will commence early in the forenoon, 
and will be continued from day to day until all the Candi- 
dates whose names appear upon the Port Officer’s list on the 
day of examination are examined. 

3. Candidates for examination must make their application 
upon the appropriate Form (Exn. 2), which must be filled 
up at the Port Office. The Exn. 2, properly filled 

’ in, together with the Candidate’s testimonials and discharges, 
must be lodged with the Port Officer of Calcutta not later 
than the day before the day of examination, and the 
Candidate must conform to any regulations in this respect 
which may be laid down by the Government, as, if this be 
not done, delay may be occasioned. 

4. Testimonials of character, and of sobriety, experience, 
ability, and good conduct on board ship for at least the 
twelve months of service immediately preceding the date of 
application to be examined, will be required of all applicants, 
and without producing them no person will be examined. 
As such testimonials aud discharges may have to be verified 
before the Candidate can be examined, it is desirable that 
they should be handed in together with the Form, Exn. 
2, as early as possible. 

5. The testimonials of servitude of Foreigners, and of 
British Seamen serving in foreign vessels, which cannot be 
verified by the Port Officer, must be confirmed either b 
the Consul of the country to which the ship in which’ 
the Candidate served belonged, or by some other recog- 
nized official authority of that country, or by the testi-_ 
mony of some credible person on the spot having personal 


. knowledge of the facts required to be established. The 


Crrtificates as 
to age. 


Foreigners to 
koow English. 


‘of Discharge will generally bo 


production, however, of such proofs will not of necessity be 
deemed sufficient. Each case will be decided on its own 
merits, and if the sufficiency of the proofs given appears to be 
at all doubtful, it must be referred to the Government. 

6. Should any doubt exist as to the age of a Candidate, 
awit be required to produce a certificate of birth or bap- 


7. Foreigners must prove to the satisfaction of the Bxa- 
miners that bes f can a and write the English language 
well to perform the dtities required of them on 
board a British Vessel. In the case of natives of India, who 
pe J not be able to a English, their Certificates will be | 
endorsed to the eflect that they are ovly valid for vessels 
manned and officered entirely by Asiatics. 
8. The time for which length of service as Seaman 
Officer in the Mercantile Marine is to be reckoned in 


cases referred to in the f in es sont 
at the date alien the Artidles eft ik ent hath try Pee 
the Applicasijhaid to ond-ab thailake whadievoien ischarged 

as shown on the Articles of Agreement. Tho ¢ ' 
gma rh 




















ee 





any 


but great care be exercised by 
Examiners to detect any in) 
information coutained in them, and to 


tam, 
cases. 
be 


pea i {> 38) 
_ service to have been as Second or Only Mate, and to support 

his assertion will produce a Certificate of Discharge or of 

employment by the Master, to the effect that he served as 

Mate, when, on reference to the Articles, it appears that he 

has actually been rated as Boatswain ; the service in such a case 

will not be regarded as having been in the capacity of Mate. 

10. Whenever a man has, from any cause, been regularly Promotion 
promoted on a vacancy in the course of the Voyage from ‘"% Yor"? 
the.rank in which he first shipped, and such promotion, 
with the ground on which it has been made, is properly 
entered in the Articles and in the Official Log Book, he 
will of course receive credit for his service in the higher 
grade for the period subsequent to his promotion. ’ 

11. Servicein the coasting trade may be allowed to count Service in the 
as service, in order to qualify a Candidate for examination °°“ ““** 

for a Certificate of Competency for Foreign-going Ships, it 
bejng understood, however, that service in the ra trade 

must amount to half as much again as service in the foreign 

trade, and that service in a lower grade than that of First or 

Only Mate in the coasting trade will not be recognised as 

officer’s service. 

12. Three years’ service as Mate in the coasting trade, 
together with at least nine months’ service as Master, may 
be allowed to count as service for a Master’s Certificate, 
provided the Candidates’ entire service at sea calculated as 
above is sufficient, and that his services as Mate and Master 
in the gg gee can bo proved by the Articles, and 

vided he already passed an examination for the 

ign Trade, unless, under special circumstances, the Govern- 

ment see fit to dispense with this latter provision. 

13. Service in Pleasure Yachts under 80 tons, if per- 
formed within Home Trade limits, will not be accepted 
towards qualifying a Candidate for examination. 

14. Bervice in Pleasure Yachts will not be accepted at all 
unless verified by satisfactory proofs, and it must be distinctly 
understood that accepted service is confined to actual sea 
service, service in harbour or port being inadmissible. See 
also para, 21, 

16. Time for which Indentures of Apprenticeship are in Service as an 
force will be accepted as sea service, provided that the Apprentice. 
Apprentice has remained by the ship for at least four-fifths of 
the time covered by the Indentures, and the Indentures 
of the Se are endorsed by the Owner or Master to 
whom he has been bound, to the effect that he has perfurmed 
his service faithfully for the whole time agreed upon. 


‘ 16. Service as Third or Fourth Mate may be accepted as Service as Srd or 

.equivalent to service as Second Mate to qualify a Candidate 4 Mate te 

for examination for a Oortificate of Competency as First Mate. 

Mate, rate om he is able to produce a satisfactory testi- 
monial from the Master or owner of fhe vessel in which the 
service was performed, showing that he has had charge of a 
watch while serving as such Third or Fourth Mate, and that 
during the whole of the time claimed he was in possession of 
a Second Mate’s Certificate of Competency, valid in the 
United Kingdom. 

17. Service as Third or Fourth Mate may also be accepted service as Sri 
on the same conditions to qualify a Candidate for examina. or éts Mate 
tion for a Master’s of Competency, provided he j,,2unity for 
ean hpi satisfactory evidence of his ‘having served at 
soa 12 months as Second Mate of a Tr Ship 
while in possession of a First Mate’s Certificate of Com- 

, valid in the United Kingdom. If a Candidate has 

‘no service a6 First Mate he must have been six and-a- 

half years at momar mee naenel: yous must have 
. un ea 


will also be noted that occasional nettice in 
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far as practised in the training ship as well as in other mat- 
ters down to the time of his leaving the ship. 

19. No period of service on board a training ship will be 
allowed to count for more than one year’s sea service, nor can 
it be accepted as equivalent to service in square-rigged vessels. 

Garvies tava: Service in Auxiliary Screw Whaling Ships and other 
iary Scrow Whal- Vessels with auxiliary steam power, which use their screws 
ais only in calms or during light winds, is considered as service 
performed in Sailing Vessels. Such service is not to be 
acoepted in cases where service on board Foreign-going 
Steam-ships is required. 
Service in Traw. 21. Service performed in Trawlers, Yachts, &o., alone 
ers, Yocats, &c. will not qualify a Candidate for examination for a Foreign- 
going Certificate. He must show that he has served, in addi- 
tion thereto, 18 months in an ordinary trading 
Savvis is 22. Candidates whose services have been in capacities 
mposhsion -opper aoa aig Pr tery tier cnag 4 ees or — mr 
‘Auntention or €:9+y Cook, Steward, Carpenter, &c., wi uired to sati 
Seaman, the Port Officer that they have a good Raonledge of Bea- 
manship. This may possibly be proved by the production 
of satisfactory Certificates from Masters with whom the 
Applicants have served. Failing satisfactory evidence, the 
Applicant may be required to perform additional service, which 
must be in the capacity of Ordinary Seaman or Able Seaman. 
Service on rivers 23. Service performed on rivers, no matter of what size, or 
and in smooth- in smooth-water or partially smooth-water cannot be accepted. 


Lees of eight 24. A person who has lost the sight of one eye cannot 
be allowed to be examined for a Certificate of ped mg 6 
If he already holds a Certificate, he will not be allowed to 
examined for a Certificate of a higher grade. 

Sesciée te 25. Service in Light Ships or in an Engine-room will 


Lizbt Sie not be accepted as sea service for a Master's or Mate’s Certi- 
aud Ei give ficate of Competency. 

26. Inthe case of service on board Excursion Steamers 
only such service as has been performed actually at sea can 
be accepted. 

27. A First Class Pilot, with one year’s Sea Service since 
he obtained his Pilot’s Certificate, may be examined fora First 
Mate’s Certificate for Foreign-going Ships. A Hooghly 
Master Pilot is for the purpose of this rule to be considerd a 
First Class Pilot. 

Pee _ 28. Half the amount of service performed as an Apprentice 

Pilot's Appreee in & Pilot Vessel propelled by sails may count as actual 

tice. Sea Service to qualify for examination for a Certificate of 
Competency. 

Desertion and 29. Candidates who have neglected to join their vessels 

from miscom- after having signed Articles, or who have deserted their 
vessels after having joined, or who have been found guilty ‘ 
of gross misconduct on board, will be required to produce 


i afer passing =—s-3.0._ «sf after a Oandidate has passed his Examinati 
euavines ax it is discovered on further investigation, ¢.g., by Yerlioation 
found tw bare on the part of the Port Officer, that his services are insuffi- 
<ut, = =~——~—s ent to entitle him to receive a Certificate of the for 
which he has passed, it will not be granted to him ; but if the 


services did not occur through an fault or wilful misrepre- 
sentation on his he will be allowed to go up for re- 
examination wi payment of further fee when he has 
performed the amount of service in which he was deficient. 
Certificate of « 81. If, insuch 6 case, the icant’s serviges are sufficient 
lover grade to entitle him to receive a ificate of sarin 


may be granted 
fm certain vided as aforesaid he has not wilfully misrepresen’ 
coulitiens, cmcusit bf he curcioen, an Inharing-Goithodie sie hace 
ey egy ge 
‘or the Superior 
Interior Oudtifiete, many bo placed te cette 


Must be re- 82. In such a) case when the 
eae pee service madedip.the ameant-tnini te ainann 
higher grade, short, he must, before he 

be re-examined in all the subjects, 





if 
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Colour Tests. 


83. The Government have made the following arrange- 
ments for the Examinatiun of persons as to their ability to 
distinguish Colours :—* 

84. BExaminations in Colour are open to any person 
serving or about to. serve in the Mercantile Marino. 
85. Any person, including the holders of Certificate of 


Competency, or —— about to apply for Certificates of 


Competency, if desirous of being examined in colours only, 
must make application to thé Port Officer on Form Exn. 2°, 
and pay a fee of one rupee. © 

86. He must on the appointed day attend for examination 
at the Examiner's Office ; and if he passes he will receive a 
Certificate to that effect. 

87. If he fails it will be open to him to be examined 
again in Colours as often as he pleases on payment of the 
fee of one rupee at each fresh attempt. 

38. .The application of a Candidate who is presenting him- 
self for Examination for a Master’s or Mate’s Certificate must 
be made on Form Exn, 2.—Such examination will commence 
with the Colour test; and if the Candidate dors not, at the 
time of making application, hold a Certificate of Competency 
of any grade, and should fail to distinguish correctly any one 
of the colours used in the test, he will not be allowed to 
proceed with the examination in Navigation and Seamanship. 

89. The fee he has paid for Examination for a Certificate 
of Competency will include the fee for the Colour test, and, 
= the exception of one rupee, will, in such event, be returned 
to him. 

40. A Candidate for Examination for a Certificate of 
Competency who, at the time of making cy ee does not 
possess a Certificate, and who fails to pass the colour test, may 
not be re-examined until after the lapse of three months from 
the date of his first failure. If he fails a second time, he will 
be allowed a third trial at the expiration of another three 
months from the date of his second failure. A fresh fee must 
be paid at each succeeding examination. 

. It is therefore obviously to the advantage of Candi- 
dates for Certificates of Competency to apply in the first ins- 
tance to be examined in Colours only on Form 2*. 

42. A Candidute who holds a Certificate of Competency, 
and who, on ntiog himself for Examination fur a Certi- 
ficate of a higher grade, is unable to pass the Colour test, will 
notwithstanding be permitted to proceed with the Examination 
in Navigation and Seamanship for the Certificate of the 


higher grade. 

43. Should he pass this Examination the following state- 
ment will be written on the face of the higher Certificate 
which may be granted to him, viz.: “ ‘This officer has failed 
to pass the ‘ Examination in Colours,’ ” 

44. Should he ultimately fail to pass the Examination in 
Navigation and Seamanship a like statement, relating to his 
being Colour blind, will be made by the Port Officer on his 

Certificate before it is returned to him. 
45. Holders of Certificates which bear the statement of 


to have the statement removed from their Certificates, must 
obtain the special permission of the Government. 


for Certificates of Competency for a 
“Foreign-going Ship.” 


not leas than seventeen 


i Yoarsof age, and must have been four years at sea. He must 


he has served at least one year in a square- 


itemth sli within the last five years. See aiso 





Por eign. 
Sailing 


i 


ae Reine i" Corovns —All Candidates for Ceti 
— floates: must examined in colours.* 
A SEC ND MATE must be Secoud Mave 


( 86 ) 


within the last six years, and six months within the last 
three years immediately preceding the date of his application 
to be examined. ~ 

Any cases not coming within the above ounditions must be 
submitted for the special consideration of the Government 
before the Candidate is allowed to be examined. 

48. In Navicarion, &c.—He must write a legible hand, 
and will be required to give in writing, vide supplementary vivd 
voce test, page 37, definitions of various astronomical and’ 
other terms used in navigation,* He must have a competent 
knowledge of the first five rules of arithmetic, and the 
use, of 5 dees a He must be able to work a day’s 
work complete, correcting the courses for deviation, lee- 
way, and variation. He will be required to find the 
latitude by meridian altitude of the sun, and the diflerence 
of longitude from a given departure by parallel sailing ; 
also to find the course and distance from one position « 
to another by Mercator’s method. He will be required to 
find the time of high water at a given port, to observe and 
calculate the amplitude of the sun, and to find the error of 
the ship’s compass therefrom, and also the deviation, the 
variation being given. He must be able to find the daily 
rate of the chronometer from error observed, and to find the 
longitude from altitude of the sun by the usual methods. 
He must understand the use of the sextant, with its adjust- 
ments, and be able to observe with it, find the index error 
by the horizon, and read off and on the arc.t He must also 
= . satisfactory examination ia the International Code of 

ignals.} 

49. In~ Seamansuip, &.—He must give satisfactory 
answers as to the standing and running rigging of ships; as to 
bending, unbending, setting, reefing, taking in and furling 
sail; as to sending masts and yards up and down, &c., &e. ; 
as to the management of a ship when under canvas ; of a ship’s 
boat in heavy weather, and as to dunnaging and stowing 
cargo, &c. He must have a thorough knowledge of the rule 
of the road as regards both steamers and sailing vessels, their 

regulation lights, and fog, and sound signals,§ and be able to 
describe the signals of distress, and the signuls to be made by 
ships wanting a pilot, and the liabilities oa pevalties incurred 
by the misuse of these signals || He must be able to mark and 
use the lead and Jog lines. He must also understand the use 
and management of the rocket apparatus in the event of his 
vessel being stranded, and other questions of a like nature 
aprecteixing to the duties of the Second Mate of aship, which 
the Examiners may think necessary to put tohim. He will 
also be required to give satisfactory answers as to his know- ny 
ledge of the additional subjects (applying moré particularly 
to steam-ships) which are s Mod in the Rules of Exa- 
mination for nd Mates’ Certificates of Competency for 
Foreign-going Steam-ships. 

50. An ONLY ann FIRST MATE.—An Only Mate 
and a First Mate must be not less than nineteon years of - 
age, and must have served five years at sea, of which in the 
case of a First Mate, one year must have been as Seoond or 
Only Mate. See also paras. 11, 16 and 27. 

On and after the Ist April 1890, no Candidate will be 
allowed to be examined unless he has served at sea two 
ra within the last six years, and ae Mgr rtp pe the 

three years immediataly preceding the date of his i- 
cation sab; rsa a, y appli 
Only and Fire’ A Candidate for an Ordinary Certificate of who 
ss does not already hold an Ordinary Certificate. a lower 
grade, must prove that ho has served 12 mouths in» square-. 
rigged sailing vossel within the last five 


submitted for the special consideration of the Government 


51. Iw NAviostion —In addition to the qu en 
required for » Seoond Mato, on Only sot Wiest lata saaihe 






Whe Geb Rage 
| Pend ide Bee 
able to find the true bearing of the sun and the error of the 
ip’s compass from an observed azimuth of the sun, both 
an altitude and also from the “ ‘Time Azimuth Tables, ” 
and with the variation given compute the deviation ; to find 
the latitude from a single altitude of the sun off the meridian, 
and be able to use and adjust the sextant,” and to find 
the index error by the sun; also to ascertain the true 
- of the sun, &c., and the ship’s positton by Sumner’s 
Moth by Projection. + He must also be conversant with 
the use of Mercator’s Chart, and be able to find, on either 
a “true” or ‘‘ magnetic” chart,t the course to steer and the 
distance from one h aide position to another ; and find the 
ship’s position on chart from cross bearings of two 
objects ; from two bearings of the same object, the course 
and distance run between taking the bearings being given ; 
and the distance of ship from the object at the time of taking 
the second bearing. Tie must also understand how to keep 
a ship's Log Book. He will also be required to answer 
certain questions in writing (and orally) relative to cyclones 
or revolving storms.§ 
52. In Szamansurp, &c.—In addition to the qualifications 
~ required fora Second Mate, a more extensive knowledge of 
— will be required, as to shifting large spars, 
gging sheers, taking lower masts in and out, how to moor 
Ne 9 unmoor ship, and to keep a clear anchor; to carry out 
an anchor; how to manage a ship in stormy weather ; how 
to cast a ship ona leo 6 ore; how to secure the masts in 
the event of accident s the’ bowsprit ; and how to rig 
purchases for petting heavy weights, anchors, machinery, &c., 
in and out. e must give satisfactury answers as to the 
ventilation of holds and the stowage of explosives. He 
must also know how to rig a sea anchor, and what means 
to apply to keepa vessel disabled or unmanageable out of 
the trough of the sea, and lessen her lee drift; howto get 
a cast of deep sea lead in heavy weather ; and answer any other 
questions appertaining to the duties of an Only and First Mate 
of a shi which the Examiners may think necessary to put to 
him. He will also be required to give satisfactory answers 
as tohis knowledge of the additional subjects (applying 
more particularly to steam-ships) which are specified in the 
Rules of Examination for Ouly and First Mate’s Certificates 
of Competency for Foreign-going Steam-ships. 
53. A MASTER must be twenty-one years of age, and Mester. 
have been six years at sea, of which one year must have been 
as First or Only Mate in a Foreign-going Ship, and one year 
: as Second or Only Mate; or he must have been six and-a- 
: half years at sea, vot which two and-a-half years must have 
been as Second Mate of a Foreign-going Ship, during the 
last twelve months of which service as Second Mate he 
must have been in ion of a First Mate’s Certificate. 
Vide also paras. 11, 12 and 17. 

On and after the Ist June 1889, no Candidate will be 
allowed to be examined unless he has served at sea two years 
within the last six years, and six months within the ea hees 
years immediately preceding the date of his application to be 
e 

_A Candidate for an Ordinary Certificate of any grade, who: 
does not already hold an Ordinary Certificate of a lower 
grade, must prove that he has served 12 months in a square- 
rigged sailing te within the last five years. 


Any cases not coming within the above conditions must be 
sled for 









the ‘special consideration of the Government 
the Candidate is allowed to be examined. 

fe ay a addition to the qualifications re- 

re tei. and First Mate, = beter must be 

x et ce tude from the meridian altitude of a 

Ws ; how ve able to find the magnetic bearing from 





terme trae an magmas" nro hye gonna 
Tort pea  magoetio 


Fors and Aft 
rigged ships 
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- AAT 


equidistant compass bearings of any fixed object when at sea, 


and compute the deviation therefrom. He must construct 
a deviation curve apon a “ Napier’s” diagram, which will be 
furnished by the Examiner, and understand the practical 
application of the same, and give satisfactory written (and 
ora) answers to certain practical questions on the effect of 
the ship’s iron upon the compasses, the method of determin- 


ing the deviation, and compensating same by magnets and | 


soft irou.* He will be required to find the course to steer 
by compass in order to couuteract the effect of a given current, 
and find the distance the ship will make good towards 4 
given point in a certain time and to work out practically 
the correction to apply to soundings taken at a given 
time and place to compare with the depth marked on 
the chart.t 

‘65. In Sxamansurp, &c.—In addition to the qualifications 
required of a Second, Only, and First Mate, he must be able 
to construct jury rudders for both wooden and iron vessels, 
and also rafts. He will be examined as to his resources 
for the preservation of the ship’s crew in the event of wreck ; 
as to the management of ships in heavy weather; as to 
rescuing the crew of a disabled ship ; as to steps to be taken 
when a ship is ov her beam ends, or in any danger or diffi- 
culty ; or if disabled or unmanageable and on a lee shore ; 
heaving a keel out, &c. He must explain the mode of 
procedure when placing ship in dry dock, directing repairs, 
and if putting in to port in distress with damage to cargo 
and ship. He must possess a sufficient knowledge of what 
he is required to do by law, as to entry and discharge, and 
the mavagement of his crow, and as to penalties, and entries 


~ to be made in the official log, and a knowledge of the 


measures for preventing and checking the outbreak of sourvy 
on board ship, and the law as to load line marks, and the 
entries and reports to be made respecting them. He will 
be questioned as to his knowledge of invoices, charter party, 

bot- 


- bills of-lading, Lloyd’s agent, and as to the nature o 


tomry, ulso bills-of-exehange, surveys, averages, &o., and 
must answer any other questions of a like nature apper- 
taining to the management of a ship which the Examiners 
may consider it necessary to touch upon. He will also be 
required to give satisfactory answers as to his knowledge 
of the additional subjects {opplying more particularly to 
steam-ships) which are specified in the ltules of Examination 
for Masters’ Certificates of Competeney for Foreign going 
Steam-ships. 


Certificates for Fore and Aft rigged Vessels. 


56. Certificates for the grades of Master, First M 

Mate, and Secoud Mate, on which the words “ for tes aan 
Aft rigg-d vessels only” will be written, will be issued to 
Candi who have not complied with the regulation which 
requires them to have served at least one year in square-rigg, 
sailing vessole, or who prove in course of examination hat boy 
are ignorant of the management of sq i ships. 

57. A eertifloate “for Fore and Aft ‘igeel vessels only ”’ 
will not entitle tho possessor to act in a capacity for a4 ‘a 
certifiogte is required in square-ri vessels, amongst 
which are classed full-rigg han toninal brig, barquen- 
tines, brigantines, avd steam-ships ing square sails, |, 
Pe A Candidate Poseemuing a cartiffonte J 

At rigged vessels only,” and desiring to obtain an ordinary 
certificate of the same grade, must prove that he has served 
ot ae ot leant oon ees square-rigged sailing 
will be re-ex | both in navigation and ip. 
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ere teasietions obtain Certificates of Competency to 
aot ie capacity of Masters or Mates of square-rigged ships. 

60. These certificates will entitle the holders to go to sea 
as Masters and Mates of foreign-going steam-ships, but will 
not entitle the holders to go to sea as Masters or Mates of 
foreign-going sailing ships. * 

61. ‘There will be no distinetion in respect of “ Fore and 
Aft” and ‘‘Square-rigged ” steam-ships. 

62. Examination 1n Co.ours,—All Candidates for Certi- 
ficates of Competency must pass the examination in Colours. 


68. A SECOND MATE must be uot less than seventeen Second Mate. 


years +4 age, and must have been four years at sea. See alsd’ 
para, }1. 
Oo and after the Ist April 1890, no candidate will be 


allowed to be examined unless he has served at sea two | 


ygars within the last six years, and six months within 
the lust three yore immediately preceding the date of his 
application to be examined. 

per Merve not comivg within the above conditions must 
be submitted for the special consideration of the Govern- 
ment before the candidate is allowed to be examined. 

64. In Navication, &c.—He must write a legible hand, 
and will be required to give in writing (vide supplemen- 
tary vivd voce test, page 39) definitions of various astronomi- 
cal and other terms in navigation.” He must 
have a competent knowledge of the first five rules of 
arithmetic, and the use of logarithms. He must be able to 
work a day’s work complete, correcting the courses for 
deviation, leeway, and variation. He will be required to 
find the latitude by meridian altitude of the sun, and the 
difference of longitude from a given a ge by a parallel 
sailing; also to find the course and distance from one 
position to another by Mercator’s method. He will be 
required to find the time of high water ata given port, to 
observe and calculate the amplitude of the sun, and to find 
the error of the ship’s compass therefrom, and also the 
deviation, the variation being given. He must be able to 
find the daily rate of the chronometer from error observed, 
and to find the longitude from altitude of the sun by the 
usual methods. He must understand the use of the sextant 
with its adjustments, and be able to observe with it, find the 
index error by the horizon, and read off and on the are t 
He must also pass a satisfactory examiuation in the Inter- 
national Code of Signals.t . 

65, In Seamansuir, &c.—He must give satisfactory 


< oparresl ay to ppessenciig Apazsaniog rigging of steem-shipe; 


as to bending, unbending, setting, reefing, taking in and fur- 
ling sail; as to sending masts and yards up and down, &c., 
&¢., as to seein g in readiness and clear for gettin 
under way, and as‘to the precautions to be then observed wi 
to engines, ers, &o, ; as to the management of 
a steam-ship when under canvas ; and of aship’s boat in heavy 
, and as to dunnaging and stowing cargo, &o, He must 
havea thorough knowledge of the rule of the road as regards 
both ers and sailing vessels, their regulation lights, and 
fag. oul sound § and be able to describe the signals of 
distress and the s 3 to be made by ships wanting a pilot, 
and the liabilities and penalties inourred by the misuse of 
signals.|| He must be able to mark and use the lead and 
action 


fil 


the sluices, and of the water-ballast tanks, 
, &e.; the use and management of 


these 
log lines. He must also understand the construction, use, 
and 








9 rocket apparatus in the event of his vessel being 
other questions of a like nature, appertaining 
the of the bowery Mate of eek which the 








than nineteen 
sea, A First Mato must be nineteen 
ust | ve served five years at see, of which 


of age, and must have. M* 
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one year must have been as -Second or Only Mate of a 
Foreign-going Steam-ship. See a/so paras. 11, 16 and 27, ° 

On and after the Ist April 1890, no candidate will be 
allowed to be examined unless he has served at sea two 
years within the last three years immediately preceding the 
date of his application to be examined 

Any cases not coming within the above conditions must 
be submitted for the special consideration of the Govern- 
ment before the candidate is allowed to be examined. 

67. In Navicarion.—In addition tothe qualifications 
required for a Second Mate, an Only or First Mate must 
be able to find the true bearing of the sun and the error of 
the ship’s compass from an observed azimuth of the sun 
both from an altitude and also from the “ ‘Lime Azimuth 
Tables,’ and with the variation given compute the deviation ; 


‘to find the latitude from a single altitude of the sun off the 


meridian, and to be able to use and adjnst the sextant,” aud to 
find the index error by the sun; and/algo to ascertain the true 
hearing of the sun, &c., and the ship’é position by Sumner’s 
Method by Projection.t He must-also be conversant with 
the use of Mereator’s Chart, and be able to find on either a 
“true” or “magnetic”? chart,t the course to steer and the 
distance from one given position to another; and find the 
ship’s position on the chart from cross bearings of two objects ; 
from two bearings of the same object, the course and distance 
run between taking the bearings being given; and the 
distance of ship from the object at the time of taking the 
second bearing. He must also understand how to keep a 
ship’s Log Book. He will also be required to answer certain 
questions in writing (and orally) relating to cyclones or 
revolving storms. 

68. In Seamansurp.—In addition to the qualifications 
required for a Second Mate, a more extensive knowledge of 
seamanship will be required, as to shifting large spars, 
rigging sheers, taking lower masts in and out, how to moor 
and unmoor ship and to keep a clear anchor, to carry out 
an anchor ; how to manage a steam-ship in stormy weather, 
and how to rig purchases for getting heavy weights, anchors, 
machinery, &c., in and out. He must give satisfactory 
answers as to the ventilation of holds, and the sewage of 
explosives. He must be able to describe the effects of the 
screw race upon the rudder; and the effect produced 
on the direction of the head of the ship by going [ahead] 
[astern] with a [right] [left] handed screw when the rudder 
is [ported] [starboarded]. He must also know how to rig a 
sea anchor, and what means to apply to keep a steamer. 
with machinery disabled out of the trough of the sea, and 
lessen her lee drift. How toturn a steam-ship short round; E 
how to get cast of deep sea lead in heavy weather, and 
other questions of a like nature appertaining to the duties 
of an Only and First Mate of a steam-ship, which the Ex- 
aliners may think necessary to put to him. " 

69. A MASTER—Must be not less than twenty-one 
years of age, and have been six years at sea, of which one 
year must have been as First or Only Mate in a Foreign-goin 
Steam-sbip, and one year as Second or Only Mate; or he ae 
have been six and-a-balf years at sea, of which two and-a-half 
years must have been as Second oe tiniy Malate a Foreign- 
going Steam-ship, during the last twelve months of which he 
must are been. ot peoteele of a First Mate’s Certificate. 

See also paros. 11, 12 and 17. ile 

On and after the Ist April 1890, no candidate will be Nee 
allowed to be examined unless he has served at sea two 
years within the last six years, and six months within — 
the last three years immediately preceding the date of his. 
application to be examined. : 2 

Any cases not coming within the above conditions must” 











be submitted for the special consideration of the Govern- 
ment before the candidate is allowed to be examined, — 


70. Is Navicatioy.—In addition to the qual 
required fora 8eoond, Only, and First Mate, he mu 
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to compute the latitude from the meridian altitude of a 
star, he must be able to find the magnetic bearing from 
equidistant compass bearings of any fixed object when at sea, 
and compute the deviation therefrom. He must construct a 

iation curve upon a “ Napier’s”’ diagram which will be 
furnished by the Examiner, and understand the practical 
application of the same, and give satisfactory written (and 
oral) auswers to certain practical questions on the effect of the 
ship’s iron upon the compasses, the method of determiuing the 


deviation, and compensating same by magnets and soft iran.* | 


He will be required to find the course to stecr by compass 
in order to counteract the effect of a given current, and 
find the distance the ship will make good towards a given 
point in a certain time, and to work out practically the 


correction to apply to soundings taken at a given time and 
place, to compare with the depth marked on the chart. 


71. In Seama .—In addition to the qualifica- 
tions required of a See ly, and First Mate, he must be 
able to construct raftsand jury rudders suitable for a screw 
steam-ship. Le will be examined as to his resources for the 
preservation of the ship’s crew in the event of wreck ; as to 
the management of steam-ships in heavy weather; as to 
rescuing the crew of a disabled ship ; as to steps to be taken 
when a ship is on her beam ends; or if disabled and on a 
lee shore. +Low to use steam appliances in the event of fire, 
and the best arrangement for towing vessels nnder different 
circumstances, placing ship in dry dock, directing repnirs, 
and the mode of procedure if putting into port in distress 
with damage to cargo and ship. He must possess u sufficient 
knowledge of what he is required to do by law, os to entry 
and discharge, and the management of his crew, and as to 
suey and entries to be made in the official log. aud a 
nowledge of the measur:s for preventing and checking the 
outbreak of scurvy on board ship, aud the law as to load 
line marks, and the entries and reports to be made respectin 
them. He will be questioned as to his knowledge o 
invoices, charter-party, bills-of-lading, Lloyd’s agent, and 
as to the nature of hottomry; also bills-of-exchange, surveys, 
averages, &c., and answer any other questions of a like 


nature, appertaining to the management of a steam-ship, 
which the asasines may consider it necessary to touch upun. 


Service in Royal Navy. 


. 72. Officers of the Royal Navy are at liberty to apply for Service in Royai 


.Certificates of service and to be exnmined for Certificates of Var. 


Competency in the Monggntilo Marine, but they must submit 
: : i nae y 


their applications in directed by the Lords Com- 
missioners of the Admiralty. 7 
73 Officers of the Royal Navy desirous of being examined 


for Certifi of Competency in the Mercantile Marine will 
squiréd to prove the following service, of wuich twelve 
months must have beon sea service under sail alene. 

74, For Second Mate.—A Candidate must produce satis- 
factory evidence of four years’ service at sea, or that he has 
attained the rank of acting Sub-Lieutenant. . 

75. For Only Mato.—A Candidate must prove five years’ 


service at sea. ta” 
76. Yor First Mate or Masters.—A Candidate must show 
he has attained the rank of Sub-Lieutenant, or Navigat- 

g Sub-Lioutenant. , 


Voluntary Examination in the Laws of the Deviation 















‘ a roluntary Yoruncary 
Habus* of teaiitdakion cn the Laws of amination of 
of an Iron Ship, &o,, cam at {ete ss ane aye 
om. up the i of application, labw, 
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Failure. 
Reexamination 78. Imall cases of failure the Candidate must be examined 
in caso of failure dg novo, If a Candidate fails in Seamanship he will not be re- 
examined until afer a lapse of srx montus. Whether the 
whole or part of this period must be served at sea must depend 
upon the subjects in Seamanship in which the Candidate 
failed, but what amount (if any) of sea service will be bn Cie 
will be loft to the discretion of the Port Officer, subject, 
however, to revision by the Government, should they see fit. 

79. The Examiners in making out their — on Form 
Exn. 14 should state what amount (if any) of further sea 
service the Candidate must perform, and they should also 
insert this information under Division H. in Form Exn. 2.° 

80. Lf he fails three times in Navigation he will not be 
re-examined until after a lapse of ree monTus from the 
date of the /ast failure. 

Certificate of 81. Ifa Candidate has failed in his Examination, but the 

lower grade, — gubjects in which he has failed are not included in the wetiovis 
required for a (Certificate of a lower grado, he may, if he 
desires it, receive a Certificate of such lower grade. 

82. No part, however, of the fee he has paid will be 
returned to him, and on presenting himself, when entitled, 
for re-examination for the higher grade of Certificate he will 
be required to pay a further full fee. 

83. If a Candidate fails for bad spelling or writing, he will 
not be re-examined until after a lapse of at least three months. 

84. If a Candidate fails in his examination for an 
ordinary Certificate, he may, if qualified, and upon payment 
of another fee, &e., bo examined for a Certificate of Com- 
petency for Foreign-going Steam-ships without waiting the 
usual time after failure. 


Fees. 


85. Candidates for examination, in making their applica- 
tion on Form Exn. 2, will be required to pay the examination 
fee before any step is taken, whether by enquiring into their 
services or testing their qualifications, &0. Should it be 
found that their service is not sufficient to entitle them to be 
examined, or should their testimonials be unsatisfactory, or 
should they from any other cause, except failure to pass the 
colour tests, not be examined, no part of the fee will be 
returned to them, but when they have fulfilled the requisite 
service, or are able to produce satisfactory testimonials, as 
the case may be, they will be allowed to again present them- 
selves for examination for a Certificate of the same grade , 
without paying any further foe. 4, 

Foor tobe paid 86. ‘the fee for examination must be paid to the 

by applicants for Port Officer. In any case in which a Candidate offers money 

+133. | to any other officer, and in any place but in the Port office, 
the Candidate so offering money will be regarded as having 
committed an actof misconduct, and will be rejected, and not: 
allowed to be again examined for twelve months. 

87. Ifa Candidate fail in his examination. no part of the 
See will be returned to him, 

88. The fees are as follow:— 


For “ Foreran-corne SAtLino AND Sream Suups,’”’ 


Rs. 
Second Mate oh ie éoa.z. 12 
First and Only Mate, if previously i 
an inferior certificate, either granted by the 
Board of Trade, or by the Government ofa 
British Possession under section 8 of the 
“ Merchant Shipping (Colonial) Act, 1869" 6 — 


Tf not boa AS a 
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For “Voruntary Examwarton in Sream.” 
, Rs. 
Mate (Only or First) are io. AD 
Mastor ine aoe 12 


For “ Votunrary Examination’ in Deviation or 
THE Oompass.” 


Rs. 
Mate (Second, Only or First)... ies 12 
Mastor nae #03 ues 12 


GENERAL. es 

89. Certificates of Competency shall be made and issued 

the Government in the forms hereunto annexed. 

90. very Certificate of Competency shall be made in 
duplicate, and one copy shall be delivered to the person 
entitled to the Certificate and the other shall be kept and 
recorded by. the Port Officer of Calcutta. 

90A. No application from the holder of a certificate 

ted by the Government of any other British Possession 
or by the Board-of Mrade to be examined four a certificate of 
the same legalvalue shall be entertained, 


General Instructions to Examiners and Candidates. —Pronivitos 

91. All instramefits necessary for use in the examinations Lescol 
are supplied by the Government. 

92. Before commencing the examination, the tables or 
desks must be cleared of all scraps of paper, or books that 
are not used in the examination, and care should be taken 
that the candidates do not bring into the examination room 
any book, paper, document, or memoranda of any description 
whatever. No erson whatever should be allowed in 
the room during the time of examination, but those whose 
duties require them to be present. 

93. No instructors will be allowed on the premises. Candidates not 

94, Candidates will under no pretence whatever bee sin 
* allowed to leave the premises while the examination is examination 

ding. Ifa Candidate has occasion to visit the retiring 

room he will only be allowed to do so on the completion of 
the paper on which he may be engaged, when he will be 
uired to enter in a book, kept for the purpose, the exact 
time of his leaving and returning to the examination room. 
When only a few Candidates are under examination, two 
will not be allowed to leave the room at the same time. 

95, Oandidates should be so placed as to prevent one position of 
copying from the other, and no communication whatever Candidates at 
between the Candidates should be allowed. RRR HOR 

96. If any blotting paper is allowed it should be black ; Blotting paper. 
and when the first examination paper is issued each Candidate 
should be furnished with a piece which should be returned 
to the Examiner upon the completion of the last paper. 

97, The examination papers should be issued to the Can- How examin,- 
didatesin half sheets only, and one at atime. This will #0" popers 
a Nei a Candidate from spreading’ out ‘the sheets on the issued. 

ble in an tly careless manner, but so as to enable 

nearest eechteut to look: over and copy, or examine the 

; t will also enable the Kx er to look over 

and upon the work on one sheet, while the 

; is at work upon enother, and so on. When 
not too{mumerous, or when mex} are not from 
f the am, the incorrect problems may be: 
the Candidate for correction, but in no case 


al 










Re, Exn 4A 99, The (En. 4A) is only for~ those Candidates 
who piicuense telepealves for examination for the first time. 
It is intended not only to ensure on the part of the Oandidate 
a knowledge of the meaning of a variety of terms of great 
use to the Navigator respecting which much ignorance exists 
at present, but at the same time to test his handwriting and 


ng. 

100" In using this paper, the Examiner will place a mark 
against the numbers of the particular questions whieh he 
selects for answers, and not less than ten questions should be 
selected. Tho Candidate will then write against the ques- 
tions so marked his definition of the terms in a clear and 
legible hand, so as to prevent the possibility of any letter 
being mistaken. Attention should be paid to the spelling 
and writing of all grades of Candidates. The supplementary , 
vird voce test “yest also be applied as meg - “e 

—— p 101. Inthe questions on Deviation of the Compass (Exn. 
th dene 7, Appendix G) ‘the Examiner should. indicate a a mark 
(Exn. 7, against at least twelve of the questions for answers, and 
Appendix.) those indicated must be correctly answered. The selected 
nestions should be varied frequently, and no two Candi- 
ates should have precisely the same questions. ‘The Oan- 
didate should be furnished with sheets of blank ruled paper 
which is supplied for that purpose with instructions that he 
is to write ouly on one side of the paper, and to answer 
each of the questions against which a mark is placed in a 
clear and legible hand, and to commence each answer by 
writing down the number of the question to which it relates 
in the margin left for that purpose. In answering question 
19, besides giving a full explanation in writing, of the 
tentutire method* of compass adjustment (accompanied by 
the usual supplementary erd voce test), the Candidates should 
be required to illustrate by diagrams how the poles of the 
magnets are placed with regurd to the compass needle for 
correcting the semi-circular deviation, as well as tho heeling 
error, and also how the soft iron shonld be placed for 
correcting the quadrantal deviation, or the Candidate may 
be tested by “ Deuli’s Compass Veviascope,” in which case 
it wil! not be necessary for bim to give the written answer 
and sketches, 
Find voce 102. In the eid vore examination a reasonable time 
ezamination. = should be allowed fir the Candidate to give lis answers. 
No assistance s}iould be given or leading question put. 
Adjustment of 103. Particular attention should be paid to tue adjust. 
ocxtant, ments of the sextant, aud the written answers should be 
given on the ruled paper in the same manner as the answers , 
to the questions on Exn. 7, and the supplementary vivd vove 
test applied as usual. Every Candidate should have o 
practical knowledge of wht is known as the first three 
adjustments, and be able to read correctly of thé are, 
a supposed index error to. be given by the Examiner. 
as additive, as well as reading on the are in the ugnal way. 
Minor correc- 104, All outstanding or minor corrections should 
om in the margin of each problem paper; also on the obart 
papers xu. 90 and Exn, 9D; and unless all these correo- 
tious ajyear on the papers of the Candidate thoy will not | 
wi be consi = complete, Se . 
mination 105. In every case the xamiftintio pewhot for Only 
vo etre Mate, First Mate, or Master, is to commas vsti the pro- 
Second Mate. Llems snore ent ae 
Problems ro- 106. Examinersshon in mind that the probl 
qtired ss test% 16 performed are egnieve as texts, and for the septets ahem 
. Examination and not for sen-going or practical purposes alone, 

107. I'he Candidates will be allowed to work out the ~ 

various problems seeording to the method and the tables they 






have been accustomed to use, ara 3 al 
















These allowed 108, Candodated for Seeoid Ma Certificates of Com 
irwoking = = musi complete swhble of Chait Meeclecctone | ft 
problems in right hovrs, ineluding the time allowed 


detiuitions (Exu, 44), the paperon the a 


texiant, and the vorrection of 
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e) mew 
a4 helt 
the patna! ical problems.on -Forms xn. 4”? and “Exn. 5” 
must be completed, within. sie sours, and ‘without the 
Candidates leaving the ises during that period, 
(109. Candidates for Only and First: Mates’ Certificates must 
complete the whole of their examination in Navigation in 
+ twelve and-a-half hours,* including the time allowed for the 
papers on the sextant ; the chart ; cyclones or revolving storms ; 
and for the correction of a// errors and oversights; but the 
nautical problems. on Forms ‘‘Exn. 4,”)  Exn. 5,”, and 
“ Exn, 6”. must be. completed. within siz hours, and without 
‘ the Candidates leaving the premises during that period. 
110. Candidates for Certificates as Masters, Ordinary, must 
completethe whole.of their examination in Navigation in 
~ fifteen hours ; including the time allowed for the papers on the 
sextant; the chart ; compass deviation ; cyclones or revolving - 
s; and for the correction of a// errors and oversights ; but 
the problems on Forms “Exn. 4,” “ Bxn. 5,” and “ Exn. 6,” 
must be completed within ez hours, and without the Candi- 
dates leaving the premises during that period. 
111, Candidates after finishing the problems required of the 
respective grade’ on the first day of examination should 
proceed, untilthe end of that day, with such subjects as 
the Sa sextant, chart, and Question 19 of Form 
Exn ¥ * 
112, Zhe Sumner Problem (Exn. 6a) must on no account 
be given out to any of the grades on the first day of the 
examination, but should be the commencement.of the 
Candidate’s work on the second day, and on completion of 
this problem the Candidates for Masters’ Certificates should 
proceed with the problems on paper ‘“ Exn. 7.” 
118. Candidates for Foreign-going Steam-ship Certificates of 
Compstency will be allowed the same amount of time to per- 
form their navigation, &e., as hereinbefore laid down for the 
respective grades for the Ordinary Foreign-going Certificates. 
14. Deviation of the Compass —A period not exceeding 
eleven hours will be allowed to Candidates for the completion 
of the whole of the examination in the Syllabus, including 
tho correction of all errors and oversights in both the pro- 
blems and writings. 
115. Punotually at the a ag of the prescribed time Additional 
all the Bev oy should be called up, whether completed or time allowed 
not, and if not completed, the Candidate will be declared to cass. 
pai ery peser Hh 6 Port mena or the — ‘a see fit ‘ 
engthen the period in any inl case , however, the 
. ee len Thened in any case, the special circumstances of 
° Eat case, and the reasons for lenthening the period, together 
with the ‘timé allowed, must be reported to the Govern- 
* _ ment by thé Examiners, in the column for “ remarks” on the 
Form foxn. 14. It should be noted that the periods ea 
-cribed in the foregoing paragraphs are not intended to 
include the time occupied by the wwd voce part of the 
examina a, Sey 
; 116. T one i that but few of the Candidates for 
Certificates of Comp oy for any of the foregoing grades 
"will require the whole of the time herein allowed for com- 
: their Examination in Navigation; and ample time 
been didates may perform their 
work in a. careful lon iid_legible manner, and to the 
_ entire satisfiiction of the Examiners. 
~~ Degree of Precision required in the Solution of the 
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ship’s position by “Sumner’s” method, where a 
margin of 24 miles will be allowed: 

(b,) In such problems as the “ Amplitude” and “ Alt- 
Anithuth,” where the bearings, deviations, &e , only 
are required, a margin of 2’, or 3’, from a correct 
result will be sufficiently accurate. F 

(c.) In no problem is the Candidate for an “ ordinary ” 
Certificate required by the Regulations to correct 
for second differences in taking out the quantities 
from the Nautical Almanac. ‘ 

(d.), In solving the “ ‘lime Azimuth ” problem, an answer 
not exceeding half a degree from the exact result 
will be sufficiently near. Dut in all cases tho 
actual latitude, declination, and time used, together _ 
with the exact bearing (from the North or South) 
as given in the tables, must be clearly shown by 
the Candidate on his papers. ais 

(c.) In interpolating for the correct deviation to be applied 
in solving thé Chart question, Papers “ Exn, 9 
©.” and “ Exn. 9 D,” it will usually be sufficiently 
near if the Candidate works throughout with the 
nearest degree of deviation taken from the “ Devia- 
tion Card,” and even in cases where the deviations 
may vary but little, the nearest half degree used 
throughout will be sufficiently precise,"and will at 
the same time prove whether the Candidate under- 
stands the method of arriving at the amount of, 
and applying, deviations. It is not necessary that 
the Candidate should waste his time in solving the 
course to odd minutes as is sometimes done. 

(7) Io caloulating the correction to apply to the Sound- 
ings, Question 5 of Paper “Exn. 9 D,” the Candi- 
date is not required to work out to the exact inch, 
as is sometimes done. It will be sufficiently neur if 
he brings his answer within half a foot or so of a 
precise result. 


It must be clearly understood in reading the foregoing 
Instructions that it is always provided the work of the 
Candidate is correct in principle. 


Supplementary viva yoce Examination on written Papers. 


~ 118. An impression prevails in regard to the examination 
of Masters and Mates, that so long as a Candidate can commit 
to paper correct answers to the various questions requiring 
written answers (¢.g., Forms Exn. 4a, Exrn, 7, Een. 9a, 
Ern. 9c, Exn. 32. 70, &c.), no matter how indicative the 
answers may be of their having been learnt off by rote only, 
the duty and responsibility of the Examiners are at an end, 
and that they have no power or authority to reject.a Candi- . 
date should his written answers be correct. 

119. Lest, therefore, such an impression should prevail, 
Candidates for Certificates of Competency should bear in 
mind that bid are not only expected to give correct written’ 
wnswers, Which may merely be learnt off by rote, but they are 
ea to possess an intelligent knowledge of the various . 
subjects prescibed in the Regulations, particularly as regards 
the important subject of the Deviation of the Compass. 

120. This result may be easily attained by the Examiner 


putting afew vird cvce questions to the Candidate’as the t 7 
papers are brought up for inspection, or at any subsequent Per. 
time if more convenient. ‘lhe oral questions gested > ay 
by the printed questions and the answers given) show £e such it 
»that the Examiner may satisfy himself that the eandidate p 


a real knowledge of what he has written, and should 
confined strictly te the subjects of the printed questions, fs 
Should the candidate then exhibit ignorance of the subjects, gre | 
the Examiner (who is in a position to judge*of the real a 
knowledge the man before him possesses) should deal with 
him at his discretion, notwithstanding that the candidate 2 ee 

my have written all the answers correctly by rote, 

21. When an Examiner finds it to fail n 
Candidate in this entary vivd voce test, a : 
containing the particulars of the points on w 
date was ignorant, i¢., the identical questions 
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answers giten, must in each case bo attached to his exami- 
nation papers, when forwarded in the usual course to the 
Port Officer, or the particulars may be set forth by the Exa- 
i miner in the margins of the candidate’s papers in red ink. 
122... If the Candidate passes, he will receive the Form Form Exn. 16 
Exn. 16, upon which the Government, will issue the Certificate Completion of 
to the candidate, whose testimonials, &e., will be returned z 
at the same time. 


* Special Notice to Candidates. 

123. The nttention of Candidates is specially oalled to 
the following Regulations :— : 

124, Candidates are required to appear at the examina- 

_tion-reom punctually at the time appointed. 

125. Candidates are prohibited from bringing into the 

examination-room books, paper, or memoranda of anv kind 

_ whatever, The slightest infringement of this regulation will 
subject the offender to all the penalties of a failure, and he 
will not be allowed to prosent himself for re-examination 
for a period of three months. 

126. In the event of any Candidate being detected in 
defacing, blotting, writing in, or otherwise injuring any 
book or books belonging to the Government, the papers of 
such Candidate will be detained until the book or fake 80 
defaced be replaced by him. He will not, however, be at 
liberty to remove the dumaged book, which will still remain 
the property of the Government. 

127. In the event of any Cundidate being discovered 
referring to any book or memoranda. copying from another, 
or affording any assistance or giving any mformation to 
another, or communicating in any way with another, during 
the time of examination or copying any part of the problems 
for the purpose of taking out of the Examination rooms, he 
will subject himself to all the penalties of a failure, and he will 
not be allowed to he examined for a period of six months. 

128, No Candidate will be allowed to work out his pro- 
blems on a slate or on waste paper. 

129. No Caadidate will be permitted to leave the room 
until he has given up the paper on which he is engaged. 

130. Candidates will find it more convenient both here 
and at sea, to correct the declination and other elements ~* ~ 
from the Nautical Almanac by the “ hourly differences.” 
which have been given in that work in order to facilitate such 
calculations ; they will thereby render themselves independ- 
ent of any proportional or logarithmic table for such purpose. 

131. The corrections by inspection from tables given in 

“some of the works on Navigation will not be allowed (see 
Tables IX, XI and XXI in Norie’s Epitome, &c.); every 
"correction must appear on the papers of the Candidates. 

132. Any candidate who may be guilty of insolence to 
the Examiner or of other misconduct will render himself 
liable to the postponement of his examination, or, if he has 

to the detention of his Certificate for such period as 
the Government may direct 

133. For rules as to amount of time allowed to perform 
the work, see page 36. 

Masters’ and Mates’ Voluntary Examinations in Steam. 

* These examinations aye limited to Masters and First Voluntary 
or 
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~ 






Mates who are possessed of or entitled to Certificates j."Sram. 


1 an opportunity of undergoing a voluntary examination 
their i "knowledge of the use and working of the 
are under the superintendence 
‘ort Offi , such times as they may appoint for the 

; and the Examiners are selected by the Government . 
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be examined, andthe examination will then and there proceed 
in the same manner as the other examinations. If the appli- 
cant fails, and has given in his Certificate, it will be at once 
returned to him. 0 * 

137. If the applicaut passes, the:Report (Exn. 14.) and 
the Gertificate of Competency with the Form (Exn. 2.) will 
be sent to the Government; the words “ Passed in Steam,? 
with the date and place of examination, will then be entered 4 
on the Certificate and its counterpart, and the Certificate will 
be sent to the Port Officer to be delivered to the applicant 
in the usual manner. ‘ 

138. Lf the applicant fails he may not present himself for 
re examination until the expiration of three moaths from the 
dute of failure. 

139. The examination is for the most part rivdvoce, and, _ 
extends to a general knowledge of the practical use and 
working of the steam engine, and of the various valves, 
fittings. and pieces of machinery connected with it. Intricate 
theoritical questions on calculations of horse power or areas 
ef eylinders and valves, or any of the more difficult questions 
which appertain to steam engines and boilers, will not be 
asked. ‘I'he examination will in fact be confined to what a 
Master of a steam-vessel may be called upon to perform in the 
conse of the death, incapacity, or delinquency of the engineer, 

140, Examiners are to be careful in their examinations to 
satisfy themselves that applicants really do know the names 
and uses of the various parts of engines and boilers, and 
their connecting pipes, valves, cocks, &c. Practical know- 
ledge, as distinguished from theories, abstruse calculations, 
and book learning. is to be the test of the applicant’s fitness 
to have his Certificate indorsed, 

141. ‘the Examiner should arrange to conduct part of the 
examination in the engine-room of a Steam-ship, unless from 
circumstances he finds it-impossible to do so; aud if au 
oppportunity offer the applicant should be permitted, under 
the guidance of the Examiner, to start and stop the engine 
of some vessel which may have her steam up. 

142. The Examiner, in sending in his report of examina- 
tions of Masters and Mates in steam, should state where the 
examination has been held. 

143. Candidates will be required to give written answers 
to sixteen out of twenty questions tuken from a book of Ele- 
mentary Questions pulished by the Government.* Tiese 
questions will be altered from time to time without notioe. 
The twenty questions are not to be difficult, theoretical, or 
book questions, but are to be such as any man of ordi 
capacity ougyt to answer who has any “practical knowledge 
of the use and working of the steam-engine.” 

144. These questions, with the Candidate’s answers, 
should be sent to the Government, with the roports, after each 
examination g 

145. These answers will also assist in enabling the 
Government to decide any question that may hereafter 
arise in cases where it is alleged that applicants haye been 
improperly passed, or improperly rej teal Te 

; 46. The a will be careful that if any Candidate ~ 
refers to any book or r or memorand obtains* Teele 
information from sein Candidate ne ea we bee 
he will be treated as having failed, will it his fee, and will, 
not be allowed to be re-examined for a period of three months. © » 

147. The Examiners will report in the case of fa the ~"." 
nature of the question or questions that decided the fai 3 49 
or the point in the inanagement of the engine in whiah thee in 
' 7! 
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45 APPENDIX A. 


N.B.—The Oandisate is to write a short definition against so 
rip ‘4 a following terme as may be marked with .a cross 
zaminer. The Examiner will not mark less than\0. The 

wiley should be clear, and the spelling should not be disregarded. 





» 4. The Equator. 25, Right Ascension. 
2. The Poles. 26. Dip or Depression of the 
8. A Meridian. Horizon. 
4. The Ecliptic. 27. Refraction. 
5. The Tropics. 28. Parallax. 
6. Latitude. 29. Semi-diameter. 
7. Parallels of Latitude, 80. Augmentation of Moon's 
8. Longitude. Semi-diameter. 
—. The Visible Horizon. 81. Observed Altitude. 
“10. The Sensible Horizon. 82. Apparent Altitude, 
11. The Rational Horizon. 83. True Altitude. 
12. Artificial Horizon and its ase. 34, Zenith Distance, 
13. True Course of a Ship. 45. Vertical Circles. 
14. Magnetic Course. 86. Prime Vertical. 
15. Compass Course. 87. Civil Time. 
16. Variation of the Compass. 88. Astronomical Time. 
17. Deviation of the Compass. 89, Sidereal Time. 
18. The Error of tho Compass. 40. Mean Time. 
19. Lee Way. 41. Apparent Time. 
20. Meridian Altitude of a 42, Equation of Time. 
Celestial Object. 43. Hour Angle of a Celestial 
21. Azimuth. Object. 
22. Amplitude. 44. Céeaplement of an Arc or 
28. Declination. Angle. 
24. Polar Distance. 45. Beppianait of ditto. 


APPENDIX B. 





ApsvstMENTS OF THE SEXTANt. 
The Applicant will answer in writing, on paper which will be 
iven him by the Examiner, all tne following questions, numbering 
answers with the numbers corresponding to the questions :— 


What is the first adjustment of the sextant ? 
How do you make that adjustment ? 
What is the second adjustment ? 
Describe how you make that adjustment ? 
What is the third adjustment ? 
How would you make the third adjustment ? 
In the absence of a screw bow would you proceed ? 
How would you find the index error by the horizon ? 
How is it to be applied ? 
Place the index at error of minutes to be added, 
clamp it, and leave it. 
(Nors.—The Examiner will see that it is correct). 
The Examiner will then place the zero of the vernier on 
the aro, not near re of the marked divisions, and the 
Candidate will 
Norg.—In all is ‘the licants will name or other- 
wise point out the screws used in the various adjustments. 


(The above completes the Examination of Second Mates.) 
* Candidates for Only Mates’, First Mates’, and Masters’ Certifi- 
* eates will be er to give, in writing, replies to the followin 
hg te nm to those required of Candidates for Secon 
igh T * Cortificates as above. 
e ‘How do you find the index error by the Sun? 
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The Government would recommend to the Examiners a perusal 
of the Report of the Signal Committee of 1855 (which will 
be found at the commencement of the Signal Book), and also the 
first few pages of the Book. The information therein given will 
be found sufficient to make the Examiners theoretically acquainted 
with the characteristics of the Code, and the advantages it claims to 
possess over other Codes, and will enable them to appreciate and 
urge upon Candidates for Examination the facilities which this 
System of Signalling affords for easy and rapid communication. 

The “comprehensivencss” and “ distinctness’? of the Inter- 
_national Code are its chief recommendations, 

The form of the Hoist generally indicates the nature of the 
Signal made, so that an observer can at sight understand the 
character of the Signal he sees flying. 

The annexed plate gives examples which illustrate this. 

The Examinations should tend to elicit a knowledge of the 
distinctive features of the Code above alluded to. 

With this object the Examiners should make the 2, 8, and 4 
Flag Signals on the Frame board which is furnished for the pur- 
pose (always taking care first to show the rome 4° and the 
Pennant at the Gaff),* questioning the Candidates as to the 
distinguishing Forms of the respective Hoists (See Plate annexed), 
which will be indicated according as a Burgee, or a Pennant, or a 
Square Flag, is uppermost. 

The Candidate ought to know how to find in the Signal Book 
the communication or the inquiry he desires to make, and how to 
make the Signal. The Signal to be made should invariably be 
sought for by the Candidate in the Vocabulary and Index, Part II, 
and never in Part I. 

The Candidate ought to know how to interpret a Signal. 

The Examiner should place a Signal on the Frame board and 
vary the Signal by showing a 2 or 3 Flag Signal, or a “ Geo- 
graphical " or « ‘‘ Vocabulary’ Signal, or the name of a Merchant 
Ship or a Ship of War. 

The two latter signals would not of course be found in the 
Signal Book. The Candidate ought to point them out in the Code a 

; « 


Last of Ships. 
A Candidate ought to be able to read off a Signal, at sight, so 
far as to name the Flags composing the Hoist. 

He ought to know the use of the Code Pennant, and of the 
Pennants C. and D., “ Yes" and “ No.” 

The Candidate should be practised in the use of the Spelling 
Table, by being made to spell his own name, or some word not in 
the Vocabulary of the Code. 

A knowledge of the Distant Signals should be required of the 
Candidate, their object and the mode of signalling by the Distant 
Code, which will be found at the end of the Signal Book. 

For this purpose two Black Balis, two Black Square Flags, and 
two Black Pennants will be furnished with the Frame board, and , 
the Candidate should be required to make one or two Distant 
Signals, and to read off one or two made by the Examiners. 

The Ball being the distinguishing symbol of the Distant Signal, 
any Pennants or Flags of the Code may be employed in conjunc. 
tion with it, irrespective of colour. The Black Pennants and Flags 
are merely sent as showing best in the light background of the 
Frame board. 

The Examiners should be careful to ascertain that the Candidate 


possesses ae of the Distress Signals which came into 
operation November lst, 1873. 


Semarnones, 


A plate at the end of the Signal Book explains the method by 
which the arms of the Semaphore are to represent by their % 
— (up, down, or horizontal,) the three symbols uged for 

istant Signalling, viz. a Flag, a Ball, ora Pennant, Before 
making Signals with the Semaphore, the Black Disc with the " 
white rim shoald be placed on the top of the Semaphore Mast, ag me 


it properly forme a of the Mast itself, ‘ $3 
ei eateee aie a a 
and it the principal maritime Ya 
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Note.—The International Code of with the Code Ces | 
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: APPENDIX D. 


Reavtations respecting Licurs and Foo Sicnars and 
Srernine and Saiine Rutes Issuep by the Boarp 


of Trapx. 


NOTICE. 

The Board of Trade have had their attention drawn to the 
necessity of a more strict examinatiofi of applicants for Certifi- 
cates of Competency iu their knowledge of the regulations for 
preventing collisions at sea. 

In order that the rule of the road at sea may be better under- 
stood, and that a uniform system of examination may prevail, the 
Board of Trade have issued the following catechism. : 
* This catechism has received the approval of the Trinity House 
and Admiralty in England, and of the Council of the Admiralty 
of France. » 

The Board of Trade attach very great importance to a thorough 
knowledge of the steering and sailing rules on the part of eve 
applicant for a Certificate cf Competency, and a thorough exami- 
nation on the part of the examiners. 

All applicants for examination, whether for certificates as 
masters or mates, are to be examined as to their knowledge of 
the steering and ‘sailing rules each time they present themselves 
for examination, 

Questions suggested by the following heads of Examination are 
to be asked in addition to, and are not to supersede, any other 
questions proper and necessary to be asked by the Examiner. 

The following questions need not be adhered to literally by 
the Examiner, and are not all to be asked ; but the substance of 
the leading questions should be asked, and ail that are asked 
should be satisfactorily answered, before an applicant is reported 
to have passed his examination. The Examiner should make such 
a selection of the questions as each case appears to him to require. 


Tromas Gray, 
« Assistent Secretary. 
- Board of Trade, 
Marine Department. 


Heaps of Examwrvation in Reouuatrons respecting Lignts and 
Foo S1exans and in the Sreenine and Sartre Rugs, 


1. What light or lights are required by the regulations to be 
exhibited by sailing vessels at anchor ? : 
One light only, viz., a white light. 
2. hat light or lights are required by the regulations to be 
exhibited by steam-ships at anchor ? 
The same as for sailing vessels. 
8. Where is the anchor light to be exhibited ? 
Where it can best be seen. It must of course be placed where 
there is the least possible chance of cbstruction from spars, ropes, 


&o,, &o. 

4. To what height may the anchor light be hoisted ? 

It may be exhibited at any i where it can best be seen 
not exceeding 20 feet above the dec 

6. What ie is the icoreedon of the | lantern containing the anchor 
Tight hy the regulations ? 

A lantern of not less than eight inches in diameter. 

6. In what direction or directions must the anchor light show ? 
It must show a clear, uniform, and unbroken light, visible all 


fare veer horizon. 
what distance must it be visible ? 
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and of such a character as to be visible on a dark night, 
with a clear atmosphere, at a distance of at least two miles. 

11. What lights are they to carry when being towed at night ? 

The same. 

12. Are the side-lights required to be fitted with screens ; and 
if so, of what length, and how ? 

Yes on the inboard side; at least three feet in length, 
measuring forward from the light. They are to be so fitted as to 
prevent the coloured lights from being seen across the bows. 

13. What is the number of lights required by the regulations 
to be carried by steam-ships when under steam at night ? 

Three lights, and to have in readiness a white light or flare-up 
light to show from their stern to any vessel overtaking them, 

14. Of what colour are these lights, and how are they to be 
placed on board the ship ? 

A white light on or in front of the foremast at a hoight abovg, 
the hull of not less than 20 feet, and if the breadth of the ship 
exceeds 20 feet, then at a height above the bull not less than such 
breadth. A green light on the starboard side, and a red one on 
the port side. 

15.. Over how many points of the compass, in what direction, 
and i far, is the foremast-head light of a steamer required to 
show 

Over 20 points, viz, from right ahead to two points abaft the 
beam on both sides. It must be of such a character as to be 
visible on a dark night, with a clear atmosphere, at a distance of 
at least five miles, 

16. Are the side-lights required to be fitted with screens; and 
if so, of what length ? 

The green and red lights are to be fitted with screens on the 
inboard side, extending at least three feet forward from the light, 
as in the case of sailing vessels. 

17, Over how many points of the compass, in what directions, and 
how far, are the coloured side-lights of steamers required to show ? 

The sidedights must be so constructed as to show a uniform 
and unbroken light over_an arc of the horizon of 10 points of 
the compass, on each side of the sbip, ie., from right ahead to 
two points abaft the beam on the starboard and port sides respeo- 
tively, and of such a character as to be visible on a dark night 
with a clear atmosphere at a distance of at least two miles. 

18, What deseription of lights are steamers required by the regu. 
lations to carry when they are not under steam, but under sail only ? 

Side-lights only, the same as sailing vessels. 

19. What exceptional lights are to be carried by small sailing 
veasels in certain cases ? 

Whenever, asin the case of small vessels during bad weather 
the green and red side-lights cannot be fixed, these lights shall 
be kept on deck, on their respective sides of the vessel, ready ¢ 
for use; and shall, on the approach of or to other vessels, be ‘ 
exhibited on their respective sides in sufficient time to prevent 
collision, in such manner as to make them most visible, and so 
that the green light shall not be seen on the port side, nor the 
red light on the starboard side. 

To make the use of these portable lights more certain and 
the lanterns containing them shall each be painted outside with 
the colour of the light they respectively contain, and shall be 
provided + a “—o screens. 

20. at deseription of lights are pilot vessels require 
carry ae on a stations aie chy P . ae 

A pilot vessel, when engaged on her station on pilotage : 
shall not carry the lights required for other reali but pl 
carry a white light at the masthead, visible all round the horizon 
and shall also exhibit a flare-up lig ht, or flare-up lights at short 
me eg ore never fifteen minutes. 

2), at description of lights are pilot vessels required 
ars ere not on — wetion en pilotage duty? , 7) 

pilot v when not engaged on her stati 
duty, shall carry lights similar to those of vile dee om seo 
we bihrgs _ are open boats and fishing vessels of less than 
tons net regi uired to carry when under f 
actually engaged in fhing hy f <4 »” 

Open boats and fishing vessels of less ne net res 
tered tonnage, when ae way and pe Capi otal, 
trawls, dredges, or lines in the water, shall 
rol’ the coloured side-lights; but every 
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23) What lights aro fishicg veesels and fishing boats of 20 tons 
net register, or upwards, required to carry when under way and 
not actually engaged in fishing ? 

They must carry similar fights to those of other ships when 


under way. 
24. What lights are steam trawlers of 20 tons gross register, 
or, upwards, whilst actually engaged in trawling, und not being 
stationary, required to carry ? . 
All steam-vessels.engaged in trawling must carry either one of - 
the two following arrangements of lights, whichever of the two 
may be the more convenientea— - ; . 


(a) The usual green and red side-lights, and foremast-head 
light, similar to those carried by. other steam-ships; or 

(4) —= must carry on or in front of the foremast-head, and in 
the same position as the white light which other steam. © 

° — are required to carry,a lanthorn showing a white 
lig ahead, a green light on the starboard side, and a 
. red light,on the port side; such lanthorn shall be so - 

constructed, fitted, aad arranged as to show an uniform 
and unbroken white light over an are of the horizon of 
four points of the compass, an uniform and unbroken 
green light over an are of the horizon of 10 points of the 
compass, and ar. uniform and unbroken red light over an 
are of the horizon of 10 points of the compass, and it 
shall be so fixed as to show the white light from right 
ahead to two points on the bow on each side of the ship, 
the green light from two points on the starboard bow to 
four points abaft the beam on the starboard side, and the 
red light from two points on the port bow to four points 
abaft the beam on the port side: and (2) a white light 
in a gobular lanthorn of not less than eight inches in 
diameter, and so constructed as to show a clear, uniform, 
and unbroken light all round the horizon; the lanthorn 
containing such white light shall be carried lower than 
the lanthorn showing the green, white, and red lights 
as aforesaid, so, however, that the vertical distance 
between them shal not be less than 6 feet, nor more than 
12 feet. . 


25. What lights are sailing trawlers whilst actually engaged in 
trawling, and not being stationwry, required to ca fl 
All sailing vessels, of whatever tonnage, whilst engaged in » 
trawling, must carry either one of the three following arrange- 
ments of lights, whichever of the three, (@), (b), or (c), may be the 
rmnust convenient :— : 
(a) Seed may carry the green and red side-lights similar to 
those of other sailing ships ; o1 
(6) my 4 may carry on or in front of the foremast-head a lanthorn 
eving & green ginss on the starboard side anda red 
glass on the port side, so constructed, fitted, and arranged 
that the and green do not converge, and so as to 
show an uniform and unbroken green light over an are . 
of the horizon of 12 points of the compass, and an 
uniform and unbroken red light over an aro of the 
horizon of 12 pcints of the compass, and it shall be so 
fixed as to show the green light from right ahead to 
four points wbaft the beam on the star! side and the 
red from right ahead to four points abaft the beam 
‘on the side; and (2) a white light in a globular 
Ta lanthurn of nob less than t inches in diameter, and 
to coord as to show a clear, uniform and unbroken 
light all round the horizon ; the lanthorn containing such 
white light shall be carried lower than the lanthorn 
the green and red lights as aforesaid, so, how- 
ever, that tho vertical distance between them shall not 
be less than 6 feet and not more than 12 feet; or 
“oe rhibe bight Tanthorn of not 
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All vessels when engaged in fishing with drift nets shall exhibit 
two white lights from any part of the vessel where they can be 
best seen, ch lights shall be placed so that the vertical distance 
between them shall be not less than 6 feet and not more than 10 
fect; ‘And so that the horizontal distance between them measured 
in a line with the keel of the vessel shall be not less than 5 feet 
and not more than 10 feet. The lower of these two lights shall 
be the more forward, and both of therm shall be of such a cha- 
racter and contained in lanterns of such construction as to*show 
all round the horizon, on a dark night, “with a’ clear atmosphere, 
for a distance not less than three miles. at see 

27. What lights are vessels whilst actually engaged in line 
fishing required to carry P , 

A vessel engaged in line fishing is required to carry the same 
_lights as a vessel engaged in drift net fishing. 

28. Ifa vessel, when fishing, becomes stationary in consequence 
of her gear getting fast to a rock or other obstruction, what signal 
must she make P ; i 

She must show the samelight, and if afog, mist, or falling snow 
prevail, she must make the same fog signals as if she were at anchor. 

29, What lights are fishing vessels and open boats required to 
exhibit when at anchor P 

Between sunset and sunrise they must exhibit a white light, 
visible all round the horizon at a distance of at least one mile, the 
same as any other vessel. 

30. What sound signals are fishing vessels required to make 
whilst engaged in fishing in thick weather? : 

In fog, mist, or falling snow, a drift net vessel attached to her 
nets, and a vessel when trawling, dredging, or fishing with any 
kind of drag net, and a vessel employed in line fishing with her 
Jines out, shall at intervals of not more than two minutes make a 
blast with her fog-horn and ring her bell alternately. 

31. May fishing vessels and open boats use flare-up lights, and if 
so, at what part, or parts, of the vessel should they be exhibited ? 

Yes. Fishing vessels and open boats may at any time use a 
flare-up in’ addition to the lights which they are by this article 
required to earry and show, All flare-up lights exhibited by a vessel 
when trawling, dredging, or fishing with any kind of me ay 
shall he shown at the after part of the vessel, excepting that, if 
the vessel is hanging by the stern to her trawl, i or drag 
net, they shall be exhibited from the bow. 

32. Do these regulations referring specially to fishing vessels 
and boate apply to foreign vessels, and to all parts of the world ? 

No, with the exception of the jirst paragraph of Article 10 of 
the regulations, they apply only to British vessels and boats when 
in the sea off the coast of Europe lying north of Cape Finisterre. 

34. What lights are steancahign required to carry when 
towing other ships ? 

A steam-ship, when aig oe ship, shall, in addition to * 
ler side-lights, carry two bright white lights in a vertical line 
one over the other, not lessthan three feet apart, so as to dis- 
tinguish her from other steam-ships. Each of these lights shall be 
of the same construction and character, and shall be carried in the 
eame position as the white light which other steam-ships are 
required to carry. ; 

34. What light is a ship which is being overtaken by another 
required to show ? 

A ship which ‘s being overtaken by another shall show from her 
stern to such last-mentioned ship a white light or a flare-up light, 

35. Describe the lights and the day signals that vessels 
ewployed in laying or picking up a telegraph cable are required 
ww carry. 

A ship, whether a steam-ship or a 
in Jaying or‘in picking up a te h cab 
in the same position as the whi ht 
required to carry, and, ifa pally: 
three lights in globular lanterns, each not less than 10 inches in 
diameter, in a vertical line uver one another, not less than six 
feet apart: the hi and | 
and the middle “shall be 

_bharacter that the red lights shall 
as the white light. By day 
over the other, not less than 
lower than her foremast-head, 
in diameter, of whieh the 
shape and red in colour, 
and white. eis td 

36. Describe the and the ¢ 
from any cause are not | 0 
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position as the white light which steam-ships aro required to to carry, 
and, if a steam-ship, ah of that light, three red lights in 
globular !anterns, pi not less than 10 inches in diameter, in a 
vertical line one over the other, not, less than three feet apart, and 
* of such a character as to be visible on a dark night, with a clear 
atmosphere, at a distance of at least two miles; and shall by day - 
poe’ in a vertical line, one over the other, not less than three feet 
in front of but not lower than her foremast-head, three 
balls or shapes, each two feet in diameter. . 

87. Are the al Lepr bet ships to carry side-lights P 
“The above shi en not'makirig any way through the *water, 
= side-lights, but when thaking way shall carry 


ar What are the previous mentioned shapes and lights intended 
to indicate to approaching ships ? 

* These shapes and lights are to be taken by approaching ships 
as signals that the ship using them is not under command, and 
cannot therefore get out of the way. 

' 89. Do these rules prevent squadrong- and convoys from 


ing lights ? 

ig 0. Nothin * these rules shall interfere with the operation 
of any special rules made by the Government of any nation with 

respect to additional sinking and signal lights for two or more 
7“ of war, or for ships sailing under convoy, 

40. What sound signals are steam-ships and sailing ships 
required by the regulations to be provided with P 

A steam-ship shall be provided with a steam whistle or other 
efficient Cc sound signal, so placed that the sound may not be 
intercepted by any obstructions, and with an efficient fog-horn 
to be Said by bellows or other mechanical means, and also 
with an efficient bell. A sailing ship shall be provided with 
a similar fog-horn and bell. 

41. When are these signals to be used ? 

In fog, mist, or falling snow, whether by day or night. 

42. at sound signal is = be made by steam,ships and 
sailing ships when not under way 

A steam-ship and a sailing “hy when not under way shall, at 
intervals of not more than two Mp hon ring the bell. 

43. What sound signal is required to be made by a steamship 
when under way? 

A steam-ship under way shall make with her steam whistle, . 
or other steam sound signal, at intervals of not more than two 
minutes, a prolonged blast. 

44. What sound signals are required to be made by sailing 
— when under way P 

om ap ship under way shall make with her fog-horn, at 

Ph cr not more than two minutes, when on the starboard 
tack one blast, when on the port tack two blasts in succession, 
"and when with the wind abaft ‘the beam three blasts in 
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49. IF you see a greon, or a red, light with a white light below, 
what do they denote ? ae 

They denote the presence of either a sailing, or a steam, vessel 
engaged in trawling. Woy 

50. If ot eee ‘oth the green and red lights with awhitelight 


. elow them, what do they denote ? 


* They denote the presence of a sailing trawler comiugend on tome. 
*. 61." Hf you see a white light alone, what does it denote as 
regards the ship carrying it ? 

It denotes the presence of a vessel or boat at anchor; or a pilot - 
vessel on her station; or the mast-head light of-a vessel, under 
atéam, with her side-lights not within Br on account of distance, 
fog, &c., or a fishing vessel stationary through her getting 
fast to some obstruction, or a sailing traveller anal te trawling 
(1) under one arrangement of lights heading so that her side-lights 
or obscured, (2) under another arrangement from ‘the red_ pyrd- | 
techni¢ light not having been exhibited, or it may be a light 
shown from the stern of a vessel which is being overtaken, 

52. If you see a green or a red light without a white light, or 
both a green and a red light without a white light, is the vessel 
carrying the light or lights seen, a vessel under steam or a vessel 
under sail? ‘ 

A vessel under sail. 

583. How do you know? 

Because there is no white mast-head light. 

54 Ifyou see a white light over a coloured light, is the 
vesse] a vessel under sail or a vessel under steam P 

A vessel under steam. The mast-head light denotes that the 
vessel is under steam. 

[The Examiner wil) then take one mode! of a vessel, which he will place 
on the table, and call it A. He will then take the wast or stand with 
ase et a rod ball on it, and place it atthe other end of the table and 


The Examiner should be careful that the model of one vessel only is wed when 
the questions pumbered 55 to 60 are asked.) 


55. Ajis a steamer going north, seeing a white light and red 
light right ahead at B. “Are A and the vessel B showing the two 
lights meeting end on or nearly end on, or is B passing A, or 
is B crossing the path of A, andin what direction, and how 
do you know ? 

assing to port, because if I see a red light ahead, I know that 
the head of the vessel carrying that red light must be pointing 
away in some direction to my own port or hand. the ship 
showing the red light has her port or left side more or less open to A. 

56. If A is going north, within what points of the compass 
must the vessel B showing the white and red lights be steering ? 

B must be going from a little W. of 8. to W.N..W. 

a aap 0 you ace ? ? 

use the screens being properly fitted, I could not see 
red light of B at all with the 2 in any other qovalian 

58. A is asteamer going north, and seeing a white and 
light ahead. Are A and B meeting, or is B passing A, or is B 
erossing the course of A, and in what direction ; and how do you 
know ? 

B is passing to starboard of A, because if I see w green light 
ahead, 1 know that the head of the vessel carrying that green light 
must be pointing away in some direction to my starboard or right 
hand, The ship showing the green light has her right or starboard 
side more or less open to me. ‘ 

59. As A is going north, within what points of the compass 
must the vessel showing the white and pen ts be steering ? 

B must be going from a little E, of South to E.N.-E. 


60. am know ? ane 
Because the sereons being: fitted, I cannot yd 
gun lghh os sllrettn the weeds toad intecyoonee aaa + 








61. Lf steamer A sees the three lights of another steamer B 

ahead ly ahead, are the two steamers mevtimy, passing, 
prion od eg | 7 am a os 
eae eircom 8, 
. Do tions expressly require the course , 
tobe slinred to.terhonrd in cyrene phad een meee 
Yes ; in the case of two steamers meeting end on, or nearlyendon, 
63, Do they express! y sentient open a oo Setliel jored 
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65. Is A to stand on ; and if not, why not ? 

_A has the other vessel B on her. own starboard, side. A knows 
she is the course of B, because she sees the red light of B 
on her (A’s) own starboard side. A also. knows she must 
4 of the way of B, because Article 16 expressly. requires that 

e steamer that has the other on her own star’ side shall 
keep out of the way of the other. 

66. Is A to starboard or to port in such a case ? 

A, must do what is right’ so as to get herself out of the way of 
B : it is generally preferable to pass under a ship's stern rather 
than attempt to cross her bows, but it sete entirely on the 
position and relative speed of the two ships, and therefore’ the 
regulations wisely leave the giving way ship to get out of the way. 

,in any manner that may be most desirable, so always that she does 
get out of the way. 

67. If A gets into collision by porting, will it be because 
she is acting on any rule ? 

No; the rule does not require her either to port or to star- 
board. If she ports, and gets into collision by porting, it is not 
the fault of any rule. 

68. Ifasteamer A sees the green light of another steamer B 
on her own (A’s own) port bow, are the two steamers meeting, 
passing, or crossing; and how do you know P 

Crossing, because the green light of one ship is shown to the 
red ae of the other. 

What is A to do, and why ? 

By the rule contained in Article 22 of the Regulations, A i 
required to keep her course, spot only to the qualification that 
due regard must be had to all dangers of navigation ; and that 
due regard must alsobehad to any special circumstances which 
may exist in any particular case rendering a departure from that 
rule necessary in order to avoid immediate danger. The crossing 
ship B on A’s port side must get out of the way of A, because A 
is on B’s starboard side. 

70. we a es ef, -_ —— light sgl rs steamer, B,a 

t on her A’s po w. ds there any on requiring A 
Geiport tn such <ioansy ad if a, wane © ih te Se cound . 
ere is not any. 

71. Ave steam-ships to get out of the way of sailing ships ? 

If a steamer and a sailing ship are proceeding in such direction 
as to involve risk of collision, the steamer is to get out of the 
way - the sailing ship, unless the sailing ship is overtaking the 


steam 

73. What is to be done by A, whether a steamer or a sailing 
ship, if overtaking B ? 

A is to keep out of the way of B. 

73. meteoric ct nan ie 
of the way of the other, what is the other to 

To keep her course. This is aboniataly necewee rartoee’ +" ae 
sommantet of the a pel fs comptliads, which i aed of 
the way, to act with he cannot 
possibly, unless he knows what the Saar vessel is Boing to do. 

ah ds there any qualification or ee eae 

Due regard must be had to pon end navigation, 
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by the master or owner he shall be deemed to be guilty of s 
misdemeanor for each infringement. 

78, What.do breaches of the regulations imply ? 

Ifan accident happens through non-observance of the regn- 
lations, it implies wilful default on the part of the person in 
charge of the deck at the time, unless it is shown to the satisfac- 
tion of the court hearing the case that the special circumstances 
of the case rendered a departure from the rules necessary. 

79. If collision ensues from a breach of there gulations, who is 
to be deemed in fault for the collision P 

The person by whom the regulations are infringed, unless the 
eourt hearing the case decides to the contrary. - 

80. Is there any special rule for steam-ships navigating narrow 
cbannels ? 

In narrow channels every steam-ship shall, when it is safe and 

ticable, keep to that side of the fairway or mid-channel which 
ia on the starboard side of such ship. 

81. Do the regulations apply to sea-going ships in harbours, 
and in rivers ? 

Yes: unless there is any rule to the contrary made by a 
competent authority. 

82. Do they apply to British ships only ? 

No, to foreign ships as ‘well, with the exception of paragraphs 
(a), (6), (c), (4), (e), (7) and (g) of Article 10, which apply to only 
British fishing vessels, 

83. Do you know where the present regulations are to be found ? 

Yes, inthe Orders in Council of the 11th August 1884, the 30th 
December 1884, and 24th June 1885. Copies are given away on 
application to the Board of Trade. 

84. Is one ship bound to assist another in case of collision ? 


es. 
85. What isthe penalty for default P 
Ifthe master or person in charge of the ship fails to render 
assistance without reasonable excuse, the collision is, in absence 
of proof to the contrary, to be deemed to be caused by his 
wrongful act, neglect, or default. 
86. Is there any other penalty attached to not rendering 
assistance 2s 
Yes. If it is afterwards proved that he did not render assistance, 
his certificate may be cancelled or suspended by the court in- 
vestigating the case. 
_ 87. Is it not expected gel i should understand the regula- 
Mer before you take charge of the deck of a ship ? 
is. 


88, Why ? 

If Ido not understand them and am guilty of default, the 
consequences will be very serious to me. 

89. What would be a serious offence ? 

To cause a collision by porting the helm or doing anything 
not required by the regulations and without due consideration. 


Regulations for preventing collisions at sea. 
Order in Cotincil of llth August 1884. 
Preliminary, 

Art. 1. In the following rul steam-ship which is under 
sail and not under steam is to be ‘coundansl * cotling ship : 


every stcam-ship which is under steam, whether under sai sles 
is to be considered a ship under steam. 
Rules concerning Lights. 
Art. 2, The lights mentioned in the following Articles, numbered 
3, 4, 5, 6, 7, 8, 9, 10 and 11, and no others, be curried in all 
, from sunset to sunrise. : 
Art. 3. A sea-going. steam-ship when under way shall carry ~ 
(a) On or in front of the foremast, at Bg t above the 
of not oper, Aandbrgsy defirah be Goo 
exceads ata height the hull not 
pre breadth, a white Priptseoti aon: 
as to show an uniform unbroken light over an are 
the horizon of 20 points of the compass ; so fixed as’ 
a Pe terse tne a: Sh viz. 
right abead to two points abaft the beam on either 
side ; and of such a character as to be visible on 
atmosphere, at a 
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horizon of ts of the compass; so fixed as to 
es tighs bem ight ahead to 2 points abaft the 
beam on the side ; and of such a character as 
to be visible on a dark night, with a clear atmosphere, 
at a distance of at least two miles. 
(c) On the port side, a red light, so constructed as to show an 
; uniform and unbroken light over an are of the horizon 
of 10 points of the compass; so fixed as to throw the 
light Pom right abead to 2 points abaft the beam on the 
ort side ; and of such a character as to be visible ona 
rk night, with a clear atmosphere, at a distance of at 
least two miles. 2 
(d) The said green and red side-lights shall be fitted with — 
inboard screens projecting at least three feet forward 
from the light, so as to prevent these lights from being 
seen across the bow, 


Art. 4. A steam-ship, when towing another ship, shall in addi- 
tien to her side-lights, carry two bright white lights in a vertical 
line one over the other, not less than three feet apart, so as to 
distinguish her from other steam-ships. Each of these lights 
shall be of the same construction and character, and shall be 
carried in the same position, as the white light which other steam- 
ships are required to carry. alae MEE 

. 5. (a.) A ship, whether a steam-ship or ‘a sailing ship, 
which from any accident is not under command, shall at night 
carry, in the same position as the white light which steam-ships 
are required to carry, and, if a steam-ship, in place of that light, 
three red lights in globular lanterns, each not less than 10 inches 
in diameter, in a vertical line one over the other, not less than 
three feet apart, and of such a character as to be visible ona 
dark night with a clear atmosphere at a distance of at least two 
miles ; and shall by day carry in a vertical line, one over the 
other, not less than three feet apart, in front of, but not lower 
than, her foremast-head, three black balls or shapes, each two feet 
in diameter. 

(b.) A ship, whether a steam-ship or a sailing ship, employed 
in laying or in picking up a telegraph cable, shail at night carry 
in the same position as the white light which steam-ships are 
required to carry, and, ifa steam-ship, in place of that light, 
three lights in globular lanterns, each not less than 10 inches in 
diameter, in a vertical line one over another, not Jess than six 
feet apart: the highest and lowest of these lights shall be red, 
and the middle light shall be white, and they shall be of such a 
character that the red lights shal! be visible at the same distance 
as the white light. By day she shall carry in a vertical line one 
over the other, not less than six feet apart, in front of, but not 
lower than, her foremast-head, three shapes not less than two feet 
in diameter, of which the top and bottom shall be globular in shape 
and red in colour, and the middle one diamond in shape and white. 

(c.) The ships referred to in this Article, when not making any 

= through the water, shall not carry the side-lights, but when 
way, shall carry them. : 

(d.) The lights and shapes required to be shown rticle 
are to be taken by other ships as signals that the showing 
them is not under command, and cannot therefore get out of the 

The signals to be made by ships in distress and requiring 

a ee rb cam being 

rt, ng ship under way, or towed, shall carry the 
same lights as are provided by Article 3 for asteam-ship under way, 
with the exception of the white light, which she shall never carry. 
2 eng ames ae erred Pomc ang nh ani ag bad 
weathor, the green and red side-lights cannot , these lights 
shall be kept on deck, on their respective sides of the vessel, ready 
for use ; and — on the approach of or to other vessels, be 











_ exhibited on their respective sides in sufficient time to prevent 
collision, in such manner as to ,make them most visible, and go 
th the shall not be seen on the port side, nor the red 
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shall carry a white light at the masthead, visible all round the 
horizon, and shall also exhibit a flare-up light or flare-up lights at 
short ri wes shall never exceed ee ee 

A pilot vessel, when not engaged on hor on pi 
duty, shall carry lights similar to those of other ships. 

Art. 10. Open boats and fishing vessels of less than 20 tons net 
registered tonnage, when under way and when not having their 
nets, trawls, dredges, or lines in the water, shall not be obliged to 
carry the coloured side-lights; but every such boat and veasel 
shall in lieu thereof have ready at hand a lantern with a green 
glass on the one side and a red glass on the other side, and on 
approaching to, or being approached by another vessel, such lan- 
tern shall be exhibited in sufficient time to prevent collision, so that 
‘the grecn light shall not be seen on the port side, nor the red light 
on the starboard side. 

The following portion of this article applies only to fishing 
vessels and boats when in the seaoff the coast of Europe lying 
north of Cape Finisterre :— 

(a) All fishing vessels and fishing boats of 20 tons net ns 48 
tered tonnage, or upwards, when under way and when 
not required by the following regulations in this article 
to carry and show the lights therein named, shall carry 
and show the same lights as other vessels under way. 

(2) All vessels when engaged in fishing with drift nets shall 
exhibit two white lights from any part of the vessel 
where they can be best seen. Such lights shall be 
placed so that the vertical distance between them shall 
be not less than 6 feet and not more than 10 feet; and 
so that the horizontal distance between them measured 
in a line with the keel of the vessel shall be not less 
than five feet, and not more than 10 feet. The lower of 
these two lights shall be the more forward, and both of 
them shall be of such a character, and contained in 
lanterns of such construction as to show all round the 
horizon, on a dark night with aclear atmosphere, for a 
distance of not Jess than three miles, 

(c) A vessel employed in line fishing with her lines ont shall . 
carry the same lights as vessel when engaged in fishing 
with drift nets. 

(2) Ifa vessel when fishing becomes stationary in consequence 
of her ve getting fast toa rock or other obstruction, 
she shall show the light and make the fog signal for a 
vessel at anchor. 

{e) Fishing vessels and open boats may at any time use a 
flare-up in addition to the lights which they are by this 
Article required to carry and show, All flare-up lights 
exhibited by a vessel when trawling, dredging, or fishing 
with any kind of drag net shall be shown at the after 
gone the bags are that, if the vessel is hangin, 
yy the stern to her trawl, e, or net, 8 
Litem. 

(Sf) Every fishing vessel and every open boat when. at anchor 
between sunset and sunrise shall exhibit a white light visi- 
biéall round the horizon at a distance of at least one mile, 

(g) In fog, mist, or falling snow, a drift net vessel attached 
to her nets avd a vessel when trawling, dredging, .or 
fishing with any kind of drag net, and a vessel emp 
iv line fishing with her lines out, shall at intervals of 
not more than two minutes make a blast with her fog. 
horn and ring her bell alternately. 


Art. 11. Aship whichis being overtaken by anothor shall show 
from her stern to such peop ide ship rp Are light or a flare-. 


up light. 
Sound Signals for Fog, Se. 
Art. 12. A steam shall be: with 
not be intercepted by any per meomnne and with an 
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starboard tack one blast, when on the port tack two. 
“blasts in succession; and when with the wind abaft,the 
beam three blasts in succession, ’ 
(c) A steam-ship and a sailing ship, when not under way 
shall, at intervals of not more than two minutes, ring the 
bell. 


Speed of Ships to be moderate in Fog, Se. 

Art. 18. Every ship, whether a sailing ship or steam-ship, shall 

in a fog, mist, or falling snow, go at a moderate speed. 
Steering and Sailing Riles. 

Art, 14, When two sailing ships are approaching one another ‘ 
#0 as to involve risk of collision, one of them shall keep out of the 
way of the other, as follows, viz.— 

a) A ship which is running free shall keep out of the way of 

ev a ship which is close-hauled. 

{b) A ship which is close-hauled on the port tack shall keep 
out, of the way of a ship which is close-hauled on the 
starboard tack. 

(ce) When both are running free with the wind on different 
sides, the ip which has the wind on the port side shall 

. keep out of the way of the other. 

(d) When both are running free with the wind on the same 
side, the ship which is to windward shall keep out of 
the way of the ship which is to leeward. 

(e) Aship which has the wind aft shall keep out of the way 
of the other ship. 

Art. 15. Lf two ships under steam are meeting end on, or nearly 
eud on, so as to involve risk of collision, each shall alter her course 
to starboard, s0 that each may pass on the port side of the other. 

This Article only applies to cases where ships are meeting end 
on, or nearly end on, in such a manner as to involve risk of 
collision, and does not apply to two ships which must, if both 
keep on their respective courses, pass clear of each other. 

The only cases to which it does apply are, when each of the 
two ships is end on, or nearly end on, to the other; in 
other words, in cases in which, by day, each ship sees the 
masts of the other in a line, or nearly in a line, with her 

,,own; and by night, tu cages in which each ship is in such 
a position as to see both the side-lights of the other. 

It dves not apply, by day, to cases in which a ship sees another 
ahead crossing her own course; or by night, to cases where 
the red light of one ship is op to the red light of the 
other, or where the n light of one ship is opposed to the 

n light of the other, or where a red light without a green 
be or a green light without a red light, is seen ahead, or 
where both green and red lights are seen anywhere but ahead. 

Art. 16. If two ships under steam are crossing, so as to involve 
,risk of collision, the ship which has the other on her own star- 
board side shull keep out of the var the other. v3 
» Art, 17. If two ships, one of which is a sailing ship, and the 
other.a steam-ship, are agetegy ber such directions as to involve 

» tisk of collision, the steam-ship shall keep out of the way of the 
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"Se 18. steam-ship, when approaching another ship, so 
: iva rk of collisian, shall'slocken hoe speed or stop and 
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short blasts to mean “1 am ditecting my course td port :" 
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No Ship, under any circumstances, to neglect proper Precautions. 


Art, 24, Nothing in these rules shall exonerate any ship, or the 
owner, or master, or crew thereof, from the consequences of any 
neglect to carry lights or signals, or of any neglect to keep a 
proper look-out, or of the neglect of any precaution which may be 
required by the ordinary practice of seamen, or by the special 
circumstances of the case, . 


Reservation of Rules for Harbours and Inland Navigation. 


Art. 26. Nothing in these rules shall interfere with the opera- 
tion of a special rule, duly made by local authority, relative to the 
navigation of any harbour, river, or inland navigation. 


Special Lights for Squadrons and Convoys. 


Art. 26. Nothing in these rules shall interfere with the opera- 
tion of any special rales made by the Government of any nation 
with respect to additional station and signal lights for two or 
more ships of war or for ships sailing under convoy, 

Art. 97, When a ship is in distress, and requires assistance 
from other ships or from the shore, the following shall be the 
signals to be used or displayed by her, either together or 
separately, that is to say— 

In the day-time— 
1. A gun fired at intervals of about a minute. 
2. = International Code signal of distress indicated by 
C. 
8. The distant signal, consisting of a square flag, havi 
rer above or below it a ball or enytiine jcontlion 
a ball. 
At night— 
1. A gun fired at intervals of about a minute. 
2. Flames on the ship (as from a burning tar barrel, oil 
barrel, &c.). 
3. Rockets or shells, throwing stars of any colour or descrip- 
tion, fired one at a time, at short intervals. 


ORDERS IN COUNCIL OF 80ra DECEMBER 1884 
AND 24ru JUNE 1886. 


Avtgrnative Liaurs ror TRaWLERS WHEN ENGAGED 1s 
TRaWLING, HAVING THEIR TuawLs IN THE Waren anp 


SOT BEING STATIONARY. 


1884.—Panr 1.—Sream-Vessers or 20 Tons Gross Reoisrss 
TonnaGE OR UPWARDS. 


(1.) On or in front of the foremast head andin the same 
position as the white light which other steam-ships are required 
to carry, a lanthorn showing a white light ahead, a green light on 
the starboard side, and a red light on the port side, such Janthorn 
shall be so constructed, fitted, and arranged as to show an uniform 
and unbroken white light over an arc of the horizon of four pointe 
of the compass, au uniform and unbroken green light over au are 
of the horizon of 10 points of the compass, and an uniform and 
unbroken red light over an ato of the horizon of 10 points of the 
compass, and it shall be so fixed as to show the white light from 
right ahead to two points on the bow on each side of the ship, the 


green light from two points on the starboard bow to four points - 


abaft the beam on the starboard side, and the red light from two 
points on the port bow to four points abaft the beam on the port 
side: (2) a white light in a globular lanthorn of not less than 
eight inches in diameter, and so constructed as to show a clear 
uniform and unbroken light all round the horizon, the lanthorn 
containing such white light shall be carried lower than the lanthora 
showing the Pay white, and red lights as aforesnid, 80, however, 
that the ver distance between them shall not be less than 6 
feet nor more than 12 feet, 


1884.—Panr I].—Sairso Vessers or 20 Tors wer Reoieren 


Townage OR UPWARDS. 
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‘the beam on the port side; and (2) a white light in a globular 

lanthorn of not less than eight inches in diameter, and so con- 

structed as to show a clear uniform and unbroken light all round 

the horizon, the lanthorn containing such white light shall be 

earried lower than the lanthorn showing the green and red lights 

as aforesaid, 80, however, that the vertical distance between them 
- ghall not be less than 6 feet and not more than 12 feet. 


1885.—SarLisa Taawiers or any Tonnacs. < 


As regards sailing vessels engaged in trawling, such vessels 
having their trawls in the water and not being stationary in 
consequence of their gear getting fast to a rock or other obstruc- 
tion, if they do not carry and show the lights required by Article 
6 of the Regulations aforesaid, or the other lights of the descrip. 
tion sot forth in Part 2 of the Schedule to the said recited Order 

* in Council of the 80th of December, 1884, shall carry and show 
in lieu of the lights required by Article 6 of the Regulations afore- 
said, or the other lights of the description set forth in paragraph 2 
of the Schedule to the said recited Order, other lights as follows, 
that is to say: 

A white light in a globular lanthorn of not less than eight 
inches in diameter, and so constructed as to show a clear uniform 
and unbroken light all round the horizon, and visible on a dark 
night with a clear atmosphere for a distance of at least 2 miles; 
and aiso a sufficient supply of red pyrotechnic lights which shall 
each burn for at least 80 seconds, and shall, when so burning, be 
visible for the same distance under the same conditions as the 
white light. The white light shall be shown from sunset to sun- 
rise, and one of the red pyrotechnio lights shall be shown on 
approaching, or on being approached by another ship or vessel in 
sufficient time to prevent satliston, 


Arps To Memory in four verses, by Taomas Gray. 
1, Two Steam-ships meeting. 
Ort yout hols a thew your RED. 
2. wo Steam-ships passing. 
Pitot afery——Goabeadt 
3. Two Steam-ships crossing. 

Note.—This is the position of greatest danger: there is 
nothing for it but good look-out, caution, and judg- 
ment. 

Pa fet go oa 
port or pout. Back, or, Stop her! 


i 


4, All Ships must keep a good look-out, and Steam-ships must 
stop and go astern, if necessary. 


| in ptety and in doubt 
pti rant no coum to tara, 


APPENDIX E. 


Disrress AND Puer SraNas. 


sed with the schedules referred to M. 8. Act, 
Shipping Acts Amendment Act, 187% 
‘Distress and signals for Pilots. (See 
Collisions at sea.” Article 27.) 

first schedule to this Act shall Signals 
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Seeahatee 19. Ifa veasel requires the services of a pilot, the signals to 
. be used and displayed shall be those specified in the second 


sshedule to this Act. 
Any master of a vessol who uses or displays, or causes or 


permits any person under his authority to use or display, any of 
the said signals for any ther purpose than that of summoning a 
pilot, or uses or causes or permits any parson under his authority 
to use any other signal fora pilot, shall incur a penalty not 


exceeding twenty pounds. - 
Powor to altor 20. Her Majesty may from time to time by Order in Council 
rulos aa to repeal or alter the rules as to signals contained in the schedules to 
eam: this Act, or make new rules in addition thereto, or in substitution 
therefor, and any alterations in or additions to such rules made in 
manner aforesaid shall be of the same force as the rulesin tho said 


schedules, 


SCHEDULES. 





SCHEDULE I. 


-—_—_—_—_— 
Sicnas oF Distress. 


In the day-time.—The following signals, numbered 1, 2 and 8, 
when used or displayed toyether or separately, shall be deemed to 
be signals of distress in the day-time :— 


1. A gun fired at intervals of about a minute ; 
2. The International Code signal of distress indicated by N C; 


8. The distant signal, consisting of a square flag having either 
above or below it a ball, or anything resembling a ball. 
At night.—The following signals, numbered 1, 2 and 3, when 
used or eure together or separately, shall be deemed to be 
i 


signals of distress at night : 
1. A gun fired at intervals of about a minute ; 
2. Flames on the ship (as from a burning tar barrel, oil barrel, 


&e.); 
3. Rockets or shells, of any colour or description, fired one at a 


time, at short intervals. 
6CHEDULE II. 


—_——_ 
SIGNALS TO BE MADE BY Suips WANTING a Prior. 


Re the os se ce oe signals, numbered 1 and 2, 
when used or displayed together or separately, shall be deemed to 
be signals for a pilot in the day-time, me 
1. To be hoisted at the fore, the Jack or other national colour : 
usually worn by merchant ships, having round it a white 
border, one-fifth of the breadth of the flag ; or 
2. The International Code pilotage signal indicated by P T. 
At night.—The following signals, numbered 1 and 2, when 
used or displayed together or separately, shall be deemed to be 
signals for a pilot at night, viz.— ’ 
1. The pyrotechnic light, commonly known as a blue light, every 


fifteen minutes ; or 
2. A bright white light, flashed or shown at short or frequont 
crime ca above the bulwarks, for about a minute at a 


APPENDIX F. 


Examination my Crant. 
For ali Grades whore the Chart is used, 
The candidate will be required to work out the following questions 
c on either a “ true” or “ magnetic” chart® whichever be 
handed to him by the Examiner ; and also determine 
the chart is a “ true” or “ magnetic” one, and whether itisfor 
the northern or southern, and eastern or western hemisphere.) 
The torme “true” and “magnetic” are used forthe suka, of brevity and 
convenience, for indicating charts that havo : 
showing tue“trve" or "magnetic plat of the compas 








, aig tein nage fe a, sind the course to 


“SAN PRES course . 
: Distance o 
Variation ta At 
Deviation Cue 


2. With the ship’s head on the Sore compass course i 
Liat) [light-house] bore by compass 
bore by the same compass, 


find the ship's position. 
3 Answer.— Latitude ad % 
: Longitude oe 
8. With the ship’s head as above, a (point) (f {light-house] 
: bore by compass after waar on 
the same course miles it bore find the 
position of ship and her distance from at the time 
of taking the second bearing. 
Anawer.— Latitude ° 
Longitude : 
Distance e 


All the foregoing questions must be answered, but this does not 
preclude the xaminer from putting any other questions of a 
practioal character or which the local circumstances of the port 


lead ; | nired the correction to be applied to 
Voy ia live before comparing iwith ee 


TFA _ 6. What do you understand the ot i adam by kidiocen. it 
a ere the chart, and at what time of tide ? 
SSE do the Roman Semele saitents that are occasionally 


urs 
a . 


may require, 
Signature ° 
Date 5 
Chart used ° 
Additional for Masters. 
4, Find the course to steer by compass from to 
° Jn Question 1) to counteract the effect of a 
*  eurrent which at the rate of miles 
per hour, aie waking Dy oe miles per hour; also. 
he dite he ship en make good in hours towards 
. Answer.—Compass course = 
. Distance . 
On| being ot 




















itely, the time of high water 
—% being at hand, nor any 


ose on Form Exn. NC., 





( 66 ) 
APPENDIX G@. 


Deviation or THE CoMPass. 


N. B.—TZhe Examiner will not mark less than 12 of the 
following questions, which must be correctly answered by the 
candidate, and the Eraminer’s attention is specially called to the 
importance af Questions 7, 8,9, 10, and 19, which should: be 
marked in all cases. 

1, What do you mean by " geger of the Compass ? 

2. How do you determine the deviation (@) when in port, 

and (4) when at sea ? 

3. Having determined the deviation with the ship’s head on 
the various points of the Compass, how do you know when 
it is easterly and when westerly ? 

4. Why is it necessary, in order to ascertain the deviations, tp 
bring the ship's head in more than one direction ? 

5. For accuracy, what is the least number of points to which 
the ship’s head should be brought ? 

6. Hew would you find the deviation when sailing along a 
well-known coast ? 

7. In the following table give the correct magnetic bearing of 
the distant object, and thence the deviation :— 





‘ Rearing of Rearing of 
ty etondoed | distant object, Deviation hey Boe Gistans of t | Deviation 
Compass, | Aelita required, ‘Com by Sta required. 





North South 
N.-E. 8.-W. 
Bast West 
8.-E, N.W, 


8, With the deviation as above, give the courses you would 
steer by the Standard Compass to make the following 
courses, correct nhgnetic [ , 

9. Supposmg you have steered the following courses by the 
Standard Compass, find the correct magnetic courses made 
from the above deviation table [ a 

10, You have taken the following bearings of two distant 
objects by your Standard Compass as above; with the ship's 
head at , find the bearings, correct magnetic 


HF 

11, Name some suitable objects by which you conld readily 
obtain the deviation of the Compass when sailing along the 
coasts of the English Chaunel. 

12. Do you expect the deviation to change; if so, state under 
what circumstances ? 

13. How often is it advisable to test the accuracy of your table 
of deviations ¥ 

14. State briefly what you have chiefly to guard against in 
selecting a position for the Compass. 

15. The Compasses of iron ships are more or less affected by 
what is terined the beveling error; on what courses does 
this error vanish, and on what courses is it the greatest ? 

16. State to which side of the ship, in the majority of cases, is 
the North point of the Compass drawn in the Northern 
Hemisphere ; and what effect has it on the assamed posizion 
of t © ship when she is steering on Northerly, and also on 
So therly courses ? 

17. The effect being as you state, on what courses would you 
keep away, and on what courses would you keep closer to 
the wind, in order to make good a ey Compass course P 

18. Does the same rule hold good in both hemispheres with 

to the heeling error ? 

19. Your Steering Compass having a large error, how would 
you proceed to correct that Compass by compensating 
magnets and soft iron, in order to reduce the error 
manageable limite ? j 
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Sycusnvs or EXamrwatios in the Laws of the Dey ‘ 
of the Comrasers of an 4k Suir, and in the 
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the questions correctly, and to the entire satisfaction of the 
Examiner. 
1, Describe an artificial magnet, and how a steel bar or needle 
is usually magnetized, 
2. [For the sake of simplicity it is desirable to adopt the 
nomenclature of the Astronomer Royal, and call that pole of the 
compass needle that points to the magnetic north tho red, and the 
other the blue pole.| What effect has the pole of one magnet of 
either name on the pole of the same name of another magnet, and 
what would be the consequence of the pole of one magnet of 
either name being brought near enough to affect the pole of 
ceeerey name, if in these cases both magnets were freely sus- 
3n 
: 8. By applying this law to all magnets, natural as well as 
artificial, show what would be the result on a magnetic bar or 
needle, freely suspended, but by weight or by the nature of its 
Ynounting constrained to preserve a horizontal position ; and 
what result, if so mounted, but free to move in every direction, 
the earth being regarded as a natural magnet ? 
4. Which is the red magnetic pole of the earth, and which 
the blue P 
5, What is the cause of the variation of the compass ? 
6. What is meant by the deviation of the compass ? 
7. Deseribe the sub-permanent magnetism of an iron ship, 
and state when and how it is acquired, and which is the sub- 
permanent red, and whicn is the blue pole, and why it is called 
sub-permanent magnetist. 
8. What is meant by “ the composition of forces” and “ the 
parallelogram of forces,” and show how the knowledge of these 
is valuable in ascertaining and compensating the sub-permaneut 
magnetism of an iron ship ? 
9. Describe the co-efficients B and C, plus (+), and minus (—), 
and why they are said to produce semi-circular deviations, 
10. On what points by compass bearing of the ship's head 
does + B give westerly deviation, and on what does it give 
easterly ; and also on what point does —- B give westerly, and on 
what points easterly ? 
1l. On what points does + C give westerly, and on what 
points easterly ; also on what points does — C give westerly, and 
on what points easterly deviation ? . 
12. How would you compensate the co-efficient ( ? 
13. How would you compensate the co-efficient B ? 
14. If the value either of co-efficient B or C he given, also the 
magnetic direction of the ship’s head while she was being built, 
how by the traverse tables would you determine the approximate 
value of the other co-efficient C or B ; and if the value of both 
these eo-efficients be given, how would you determine approxi- 
ae the direction, by compass, of the ship's head whilst being 
built 
"15. What is meant by transient induced magnetism ? 

16. Under what circumstances does induced magnetism give 
semi-circular deviation ? 

17. How would you compensate — B resulting from induced 
magnetism, and why for this purpose would you adopt a different 
mode of compensation to that employed in correcting — B pro- 


duced by sean yp ee netism F 
18. Describe quedrantal deviation. and state what co-efficients 
_ represent it; also on what points of the pnip’s head, by compass, 
each of these co-efficients gives the greatest amount of deviation. 
19. On what points of the compass will each of these co-cfli- 
cients, D and E + and —, give easterly, and on what points 


westerly deviation ? 
20. Generally + D gives the greatest amount of guadrantal 

~ devidtion : how should it be compensated ? 

21, If D be compensated in the manner you have described, 
‘will it remain so in every latitude? If so, state the reason 
oi) Oe tN ae eae ; 
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“ee Punt: sendiitenn ofthe Yeon: ship will prodace + D 
‘veggies? he nature of the deviation resulting from + A 
= < A, os ‘the error in the construction of the com- 
ib eds < Penn . does the character of Aand E 
oe ‘to rer r it desirable that these co-etficients should 
| nd E being given, or B,C, and D 
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27. If it be required to determine the deviation of two or more 
compasses, it is most convenient to bring the ship’s head, correct 
magnetic, on as many points as may be necessary. To determine 
the co-efficients B, C, and D, the poi of the ship’s head by 
each compass is required. How would you for this purpose 
employ a Graphic Method ? an é \ 

28° State your rule for determining whether deviation is 
easterly or westerly. é ; 

29.” Describe the use of the “dumb card,” or an azimuth card 
without a needle, in compensating a compass. y 

30. If you determine the deviation by an azimuth or an 

‘amplitude of a heavenly body, it is then combined with variation,® 
which together is sometimes called the correction for the compass. 
State when the deviation is the difference between the variation 
and the correction, and when the sum ; and when it is of the same 
name ag that of the correction, and when of the contrary name. 

81. In observing azimuths of heavenly bodies, the best method 
is by “time azimuths,” since these can be observed without an 
altitude when the ship is in port, or the horizon cannot be defined 
trom any cause. Given the sun’s declination, the hour of the day, 
and the latitude to find the true bearing of the sun.t 

32. By night, if it be desirable to observe the correction of the 
compass, Given the day of the*year, and time at ship, also the 
latitude of the place to determine whatt star will be in good 
position for this purpose. 

83. If your correcting magnets are so mounted that their posi- 
tions can be altered, describe the process by which, on open sea, 
you can place the ship's head correct magnetic N, (or 8.), and 
correct magnetic E. (or W.), and can make the correction perfect. 

34. Given the name of a star, the time, the place of ship,.the 
variation of the compass, and the bearing of the star by compass. 

Determine the deviation, and name it east or west. ; 

35. If an ordinary standard compass placed higher than the 
iron top sides be compensated whilst the ship is upright, what 
coefficient will be effected by heeling ? 

36. When generally will this co-efficient be plus, and when 
ininus ? 

37. State the exceptions to this general rule, 

38, Dves the heeling error arise from the altered position of 
the subspermanent poles of the ship, or from a change in the 
induced magnetism ? 

39. To what extent is the heeling error altered by a change 
in the magnetic latitude of the ship ? 

40. If aship is beating to windward; when she tacks, under 
what circumstances will the heeling error retain the same name, 
and under what circumstances will it take the contrary name ? 

41, Ifaship is placed on the opposite tack by the change of | 
wind, the ship's course being the same by compass, will the heeling 
error change its name ? mie oi 

42. Under what circumstances will the heeling error, if dis-* 
regarded, take the ship to windward, or when to leeward ? 

43, Can the heeling error be compensated? If so, state the 

means to be employed. 

44. Can the compensation of the heeling error be depended on 
in every latitude ? If not, state the reason, 5 4 

45.  Civen the heel, the direction of the ship’s head by compass, 

and the heeling error observed, to find the approximate heelin 

error, witha ro or less tesa heel, and with the ship’s h 

on some other named point of the compass, the ship’s magnetic | 

latitude being in both ances the same, "7 

46. Describe any instrament to show the ship’s heel (generally 
called a clinometer), and state how and where it should be fixed, 

47. Should the clinometer be observed when the ship is sewang 
to determine the deviation when the ship is upright? If so, 
state the reason why, 
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Particutars or Exawmarion iy Sumver’s Mernop 


Candidates are required to 
meter worked a sseumod fotlbude. =) ; 













They are to mark off on the chart the two positions ascertain- 
ed by the first altitude, and are then to connect them with a 
straight line, termed the line of position, or the line of equal 
altitude, which will show the bearing of any land it may intersect. 
» They will then be required to correct the first line of position 
for the ship’s change of station, in the interval between the 
two observations, to project the line of position corresponding 
to the second observation on the chart, showing by its intersection 
with the first line of position, as corrected for change of station, 
the — of the ship at the time of the second observation. 
The longitudes corresponding to the two latitudes by the second 
observation are no longer furnished by the Examiners. The 
candidates are consequently required to work out the whole of the , 
problem for themselves (in place of the explanation recently 
required), and must be prepared to find the sun’s true bearing by 
projection at the time of taking either the first or second observa- 
tion ; and when'necessary to produce the lines of positions on the | 
chart in order to make them cut one another should the position 
of the ship happen to be outside the parallels of the two assumed 
latitudes given in the question. Outline charts, extending’ from 
46° to 49° and from 49° to 52° of latitude, respectively, are 
” furnished by the Board of Trade to the different examiners for 
this purpose. 





APPENDIX K, 


The Candidate must answer in writing, on paper supplied to 
him by the Examiner, the following questions, numbering the 
anawer to correspond with the questions. 


Question— : 
1, The direction of the wind in a cyclone being*——_______ Questions relat- 
‘ state the probable bearing of its centre from the ship in ‘" *° 
the*_______________ Hemisphere, yer 
2. And suppose that the wind during the passage of the atorms common 
game cyclone were found to change towards the®_—___ ™ tropical sons. 


, what would be the ship’s position . with 
reference to the line of progression of the centre of 
* the cyclone, and what action would you take ? 
8. Under what conditions would the change in the direc- 
- the wind in the cyclone be the reverse of the 
ve 
4, What are the usual indications of a ship being on the 
line of progression of the centre of a cyclone P 
5. What are the usual indications that a ship is (a) 
approaching the centre of a cyclone ; (5) receding 
from it ? 
6, Describe the track usually taken by cyclones in the 
and state the seasons of 





— t————__ --——_—__ 
1 the year in which they most frequently occur in that 


APPENDIX L. 


InatRvorions TO Examryens. 
Examination in Oolours. 
A lanthorn having in it a lamp in which kerosine is 
a chide heving eee 
> Pier clades Ck. ovina'e-ccbvaced’ glans ta th The 
_- @ollours are a8 follows :— 


“ 


MELAS RT Cao Eee Or lant. Maes ec 
wt oy ti i NG ia? tee rest fi] 


es ee ce 


- 


* @ Cards, five of eagh as follow i= 
1. White. 


Ss 
9 
z 
o 
” 


8. Yellow. 


Examination by Daylight. ( Cards.) 
In conducting the examination by daylight, the examiner should 
do it in three Ways— r 

1. The cards should be mixed up. The examiner shouldethen 
hold up each ecard tely, and ask the candidate to 
name the colour, and if the candidate dbex so without 
hesitation, he is to be regarded as having passed the day- 
light test. e 

2. If the candidate hesitates in any of his answers, 80 as to 
raise a doubt in the mind of the examiner as iseablit: 
to readily distinguish colours, the examiner should ‘put'a 
the cards on the table and require the candidate to select 
all cards of a colour or colours named by the examiner. 

8. Having done that, they should all be mixed up again and 
the candidate should be required to sort the cards into 
eight heaps, putting all of one colour into each heap. 

4. The result of the examination should be noted and recorded 
in each case. 


Examination by artificial Light. 

The room should be dark. 

The lamp lighted and placed in the lanthorn, - 

The sabient should be seated or should stand so as to be 
opposite to the opening of the lanthorn, and at least 15 feet from 
the front of the lantharn. 

He should first of all see the light in the lanthorn without the 
interposition of any glass and be asked if it appears to him to bave 
any colour ; and if so, what colour ? 

The slide with the ground glass should then be put into the 
opening at the front of the lanthorn which is nearest to the light, 
and the applicant asked the same question. 

The slide with the groand is to be left in, and the 
slides with the coloured glasses slanet one by one and separately 
in front of it, and the candidate asked in each case to name the 
colour or tint. 

The result of the examination should of course be noted and 
recorded in each case, 


General. 


The cards and glasses against which a star ® is placed in the 
list are what may be called confusion tints, The candidate is 
not to be regarded as having “failed” if he miscalls these’ 
tints, provided that be names all the others correctly. But if 
having named all the others correctly be miscalls these so far as 
to name the drab card No. 6 as red, ay sees, &o.; or to name 
card No. 7 as red, green, or yellow; or No. 2 as green, blue, 
or yellow; or glass No. 5 as red, pink, salmon, &¢,; or 
No. 7 as bright red or bright green ; or the plain ee glass any 
colour, the case should be reported for record. short, if the 
bee aps perception of _inipeesion of tints does not agree 
with the perception of the examiner, the case should be reported 
as Form Exn. 17z. 

e only reasons for which a candidate is to be reported 
re aed inability to eae red rope oe or either 
rom : aylight; and red from green, or . Y 
ground glass, by artificial light. : aoe 

If a candidate fails in the colour test when the ground giass is 
in the lanthorn (as it is always to be when the coloured glasses are 
shown), he may also be tried over again with the coloured glasses 
without the intervention of the. noted 
and recorded. a 
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for Masters’ rtitbeatas ave ~ this = knowl 
shouldbe tested in connexion with | Es drome of Exai iy 
~“ Exn. 7,” or it may be tested by Captain Beall’s “ Opeeeet 
em ents. have been supplied with this instrument. 
Where the “ ” is used it will not be necessary for the 


Candidates ‘oa ive ‘on written answers and sketches illustrative 
of the enstion 19 of Form Examination 7. - 
_ A concise'statement of the present method of tentative Compass 
Adjustment is forwarded for the use of Examiners. The Gcvern- 
ment wish them, however, distinctly to understand that the 
Government are not in any way advocating the correction of that 
part of coafficientyB which arises from vertical induction in soft 
irou by @ permanent magnet instead of by a soft iron bar. The 
ae re ee ne authority to interfere with the methods in 
use amon adn usters for the adjustment of Compasses in 
iron ships | be ia instruct £ e Examiners to satisfy themselves that 
»masters are acquainted with the ordinary method as at present 
‘new 
o wmmenication by the “ Deviascope ” is at present only ex- 
al, and no Candidate should be reported as having 
- PN te i does not pass the examination in i provided he 
answered satisfactorily the Question 19, “ Exn. 7 
The “D ” is sent only to three ports at present, and 
its extended use depend upon experience at those ports. 


The Tesxtatrve Merion of Compass ADJUSTMENT as generally 
practised by Compass Apsusrens in Sures of the Mercan- 
TIL" MaRixx. 
, Before describing the practice it will be as well to briefly state 
the co-efficients used to express the different magnetic forces :— 


Co-efficient A represents a constant quantity. 
semi-circular deviation due to fore 


” ” 
and aft magnetic forces. 
» CG «4 semi-circular deviation due to trans- 
verse magnetic forces. : 
i ey, quadrantal deviation due to hori- 


zontal induction in soft iron. 

ti B quadrantal deviation due to hori- 
zontal induction in soft iron un- 
symmetrically distributed. 


Sroxs and Errrors of Co-srrrorents A, B, 0, D, and E. 


Oo-efficient A represents a constant deviation of the same 
nature and amount, on all points of the compass ; + A signifying 












easterly, and — ‘ westerly deviation. 
me + B represents an attraction towards the ship’s 
head, causes deviations with ship’s head in the 
astern uy wee of the pass, and westerly deviations in the 
‘western semi-circle, attaining a maximum value on the east and 
oot poe ae points, by 
pote nigra attraction towards the ship's 
ons with mi by csc - the vat. 
ern with the ship’s head in the 
gastery. Se ae value on the east and west 
to zero on byongtin north and south points, by 
«-* | ‘ 
, ion towards the starboard 
of th; on + Geacee omy tee deviations with ship's head 
van ved westerly deviations in the southern 
e, attat za maximam value on the north and south 
ron decreasing to gero on the east and west points, by Com- 
As? o-efficien — Cc an attraction towards ‘the port side 
‘of the ‘shir mie Re deviations with ship’ "head i in 
‘in the southern semi-circle, 
pny My north and south points, 
"evn by Compass. 
tions ‘with ship’s head 
oy and Wosterly deviations 
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Co-efficient + E gives eastefly deviations with ship's head 
bétween N.E, and .N.W. and 8.E. and S. W. and westerly 
deviations between NE, and S.E, and N.W. and 8.W. 
Co-efficient -~ E gives results exactly the reverse to,+ E. 
Note.—Both + E and — E have amaximum value on the: 
cardinal points, and become zero on the ‘four quadrantal. 
points, but are usually very small iu amount inCom? 
passes placed in the middle linéof,the ship. 7 
Heeling Error.—The heeling error ‘arises partly from verticil 
induetion in transverse fron, and iron vertical to the ship’s deck, 
and_partly from the vertical component of the sub-permanent 
magnetism of the ship. In the Northern Hemisphere in the 
majority of cases the N. point of the Compass needle is drawn to 
windard or the high side of the ship, with, as arule, a maximum 
. healing error on N. and S. points, and zero on E. and W. points 
by Compass, If the Compass is not properly placed in the 
ship, there may be a sensible heeling deviation on E. and W. 


‘eourses, 
. 


TanxTaATIVE CoRRECTIONS. 


To correct co-efficient C.—With ship's head north oF south, 
magnetic, place a bar magnet (or more than one if nedessary) 


horizontally and exactly athwart ehip, either on the deck or on any = 


convenient platform, with its centre on the fore and aft line 
passing through the centre of the Compass card, placing its red 
or marked end to starboard if the N, point of the needle deviates 
to the starboard side, or to port if it deviates to the port side 
of the ship, moving the magnet to or from the Compass until it 
points correctly. 


Note.—The deviation represented by co-efficient C varies 
inversely as the earth's horizontal force, providing the 
iron is symmetrically arranged on each side of the 
Compass. "2 

To correct co-efficient B.—With ship’s head east or west, 
magnetic, place a bar magnet (or more than one if necessary) 
horizontally and exactly parallel to the fore and aft midship ‘line 
of the ship, either on the deck or on any convenient platform, with 
its centre on the athwart ship line passing through the centre of 
the Compass, the red or taarked end of the magnet being directed 
aft if the end point of the Compass needle deviates towards 
the stern, or forward if it deviates towards the bow, moving the 
magnet to or from the Compass until it points correctly. 


Note.—The co-efficient B consists of two parts: one isdue 
to the permanent magnetism of the ship, which’ varies 
inversely as the earth’s horizontal force; the other to 
vertical induction in soft iron, which varies as the 
tangent of the dip, As ships in the merchant service 
are fay built with a view of providing a satisfactory 
position for the standard Compasses, it is very difficult 
in many ships to find a position for it where it will not 
be affected hy vertical iron. It follows, therefore, that 
if this deviation be compensated, as is customary, bya 
fore and aft permanent =e instead of by a vertical 
soft iron bar, the poles of the magnet may in some cases 
require to be reversed in high southern latitudes, 


To correct co-efficient + D.—With ship's head on ono of the 
quadrantal points, magnetic, the + D is generally corrected by 
boxes of small chain, cylinders of soft iron, or soft iron globes 
placed athwart ships on the same level, and at equal dis on 
the port and starboard sides of the Compass, with the centre of 
their mass on a level with the Compass needle, move them to or 
from the Compass till the needle points correctly. 


To correct co-efficiont—D.—Co-efficient—D, which is of very on 
a” 


rare occurrence, is corrected by placing the above correctors 
the fore and aft sides of the compass, 
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ae _ © neeilles, and.the resulting correction will not remain” 
vie * strictly perfectsin alk latitudes.” . ; 
pam shores r,t A tee Ere, eos 
* an magnetic latitude by placing a Magnet exactl 
eater the centre.of, the Cdmpass card, with its N or red ats 
¥ — if the heeling error is to windward or to the shigh side 
ship, or its *S. or blue end uppermost if to leeward of tothe 
low, side of ship, moving the magnet to or from the Compass until 
the-heeling*error is correetgd. * : 


‘ 


Note.—The heeling error, due to the permanent par of 
Cai the magnetism, varies inversely as the earth’s horizontal 
foree, and consequently is greatest in high latitudes; 


diminishes as the ship approaches the magnetic equator, ~ 


and increases again, still retaining the same name, ag, 
_ the ship recedes from the magnetic equator in thé 
i Southern Hemisphere. The heeling error, due to trans- 


- d verso and vertical soft iron, decreases as the ship 
® * © * approaches the magnetic equator, where it is zero, and 
Ma * is of a contrary name in the Southern Hemisphere. 

. a. It is probable that the poles of the vertical magnet 


may require to be reversed in high southern latitudes. 


A divided scale should be marked or fitted outside the tube or 
e other convenient place, so as to show the proper position 
for thé correcting magnet as found in any given magnetic 
latitude, and the same recorded as a guide for approximately 
placing the magnet in position on any subsequent voyage in 
the same locality, and especially on the return of the ship to the 
United Kingdom. ; 
Candidates should understand that the object of tentative 
adjustment is to bring the deviations within manageable limits, 
and also to equalise the directive force of the needle so far a8 is 
practicable on all courses ; but no system of adjustment whatever 
er acrsape’ reliable in character to absolve the navigator from the 
sssity of using every precaution, and especially of ascertaining 
- the deviation on a available opportunity by observations 
: of the sun by day and the other heavenly bodies by night. 
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APPENDIX N. 


(From Momorandum on Bxaminction of Engineers.) 


EXAMINATION OF A MASTER OR MATE IN STEAM 


The regulations under which these examinations are conducted 


are printed at pe 41 to 48 of the regulations fur examinations 
‘ of masters and mates, (Hxn. 1.) 


A candidate for this examination is required to have a thorough 


: grasp of the construction of the steam engine and boiler, to 
' enable him, in the first place, to understand the nature and im- 
¥ ance of any defect which may be reported to him by the 


engineer, and so that he may work in harmony with the engineer 

be affording time and facilities for disconnexions, inspections, 
eee ents, and repairs. 

have a looking-on knowledge of what the principal repairs 

are about en and boilers and pipes, and how these repairs 


ew OMe ae Judie Soa gavindovancheh -epleten as toa breakdown 

Pes: and the consequent propriety or ‘of ing under 
’ steam with temporarily repaired or defective machinery. ; 

ial To understand } how to estimate approximately the reduction of 

* fuel required for reduced speed, and consequently to sanction such 

ry speed as seem to him to be warranted by the 

and himself before leaving port 
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_ about the steam engine. He onght, therefore, toshowthathehas . — 
given his mind to per nag understanding the rationale of the 
action of the steam engine, Underthis head, he should, t Tee ay 
be able to state approximately the quantity of heat requ in’) ™. 
the formation-of steam, the remarkable relation of “latent” heat — 
to “gensible’’ heat, using these popular names, how »much steam 
can be gaised by the combustion of one pound of eoal, what horses» . = _ 
power measure is, what indicated horse-power is, the action of the ; 
slide-valve, the eourse of the Steam through the enginé, the 2 
advantage of working expansively, aud how the expansive action, ' 
is shown by the indicator diagram. —_ ar, 
‘The candidate has to answer in writing 16 out of 20 questions” ~ 
selected from the book of Elementary Questinos.* Selections for . 
\ this examination are given on the alphabetic sheet for, Steam.” 
Generally, these answers are given by candidates as learned by 
tote from a book; the candidate should therefore be asked, 
such vivd voce questions as will necessitate his giving his answers - 
in diferent words, so as to discover whether he has the root of 
the matter in him. i 
The principal part of the vivd voce is the examination on board — + 
a steamer, preferably one with which he is unacquainted. He is 
told to look about and try to find out the run of the machinery 
without the assistance of any one; the Examiner to be in the 
engine-room to see that this independent examination is properly 
carried out. When the candidate reports that he thinks he knows | _ 
the whole arrangement of the machinery, the Examiner will then . 
uestion him on the uses of the parts,get him to point out thé dif- 
vrent cylinders, pumps, valves, condenser, kc. He must show that 
he understands the run of the pipes in the bilges, not necessarily m 
that he has gone over every one of them, but he ought to be 
directed to trace, at least, one important range of pipes, and to 
thorouglily satisfy the Examiner that he could be safely trusted to 
manipulate the valves or cocks in connexion therewith, It wilh 
not oflen be practicable for the candidate to be asked to actually 
work engines under steam, but he must satisfy the Examiner that 
he knows how to do so, and that he is aware what precautions ~ 
have to be taken in regard to water in the cylinder, &c. It is 
most important that a candidate should show that, in the evens of 
an accident depriving him of the assistance of engineers, he knows 
what to do to safely take his vessel to an anchorage, or to stop 
the engines and proceed under sail alone. 
The examination of a mate in steam is the same as that of a . 
master. The knowledge aie with reference to the mate’s 
position. A mate may be examined, but such examination 
implies that the mate will one day be a master, when the : 
possession of the knowledge will be an advantage to himin 
the discharge of his duties as master. 
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incumbent on Examiners not to 
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Bignala named in cle 19 are 
allowed to be made in cases in w 
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ar Soy Melee eal inch ones 
the other vessel isin sight, does | 
yt Printed at om 











act . 

a and must abide thé consequences of his ill i 
“Applicants must be made fo understand that theeompulsory 
Gignal which miet be made by a steamer under way in a fog 
isia prolonged blast wnder Article 12a, and no other Sound Signal. . 
_.  .&- In examining an applicant on the application of Articles12 
~~ and 18, the Examiner should, by. answers to questions, ascertain 
~ that the ‘applicant understands thaf it is hisedutY to go at a 





2 
1 eed in fog, while, as regards Article 24, the Examiner 
; ' apes on the ap iter that an “ordinary precaution” to 
“be ed in the navigation of a steam-ship in a fog is to get 
the way off his own immediately he hears:the Sound Signal 
of aalier steamer, and then he should go ahead very slowly, 
blowing the “ prolonged blast ” at intervals, and feeling his way 
unt] all danger of collision is passed. 
a =@,.° * 3 . 
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Forms used in connection with the Examination and Centrricarre 
of Masrens and Mares, ‘sess 
nitin 


- Name of Form. Letters and 
. Numbers. 


™ Regulations relating to the Examinations of Masters Exn. 1 
% _ and. Mates. 
‘ Satay and Mates’ Form of Application for Examin- Exn, 2 
n. 


Form of Application for Examination (Colours)  ... -Exn 2a. 
‘Examination Paper, to be used in the examination of Exn. 4 
-. Becond Mates. 


Ditto, to be used by all candidates when Exn. 4a. 
appearing for examination for the first time only. 
Fal Ditto, Second Mates is wo Exn, 6 
Ditto, Only and First Mates _... « Ex 6 
Ditto, ditto ditto sei « Exn, 6a. 
Ditto, Masters, Ordinary ... wo 60s Ben. 7 
» Ditto, for adjustments of the Sextant ., Exn. 9a. 


Ditto, Examination in Chart (for Mates)... Exn. 9. 
Ditto, (for Masters) a" 


‘. * Report of Masters’ and Mates’ Examination Ex. 14 
> et Beene ae Se delivery of Certificate to Exn. 16 


~ successful can 
‘A Examiners’ Certificate (Colours) se wo.  Exn, 16d, 
- *  , Ditto authority for return of Fee to unsuccessful § Exn. 17a. 
nw candidate (Colours). 
7. Ditto Report on Colours tests se t. - Ban, 176. 


‘- po ae mgs a x w. _Exn, 28 
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NOTIFICATION. 
No. 26 Marine, dated Calcutta, the 81st January 1890. 

Unper the powers conferred upon him by section 10 of 
Aot I of 1859, and with the sanction of the Governor-General 
in Council, the Lioutenant-Governor is pleased to make the 
following rules for the examination of persons desirous of 
obtaining local certificates of competency as Masters and 
Mates in the Mercantile Marine. These rules supersede 
those contained iu the Notification of the General (Marine 
Department of this Government, dated the 28th August 1877, 

_ and published in the Cadcutéa Gazette of the 29th idem. 


W. B. Besric, 
Under-Secy. to the Govt. of Bengal. 
Patera yee 1. Certificates of Competency will be granted to those 


fons who poss persons who pass the requisite examinations and otherwise 

examinations. comply with the requisite conditions. For this purpose 
examiners have been appointed, and arrangements have been 
made for holding the examinations periodically at the Port 
of Calcutta. The examinations will be held twice a quarter 
or at such other times as the Government may appoint. 


Esaminations 2. The examinations will commence early in the forenoon, 
continued i! and will be continued from day to day until all the candi 
dates are dates whose names appear upon the Port Officer’s list on the 
aa day of examination are examined. 

Liners bo 3. Candidates for examination must make their applica- 


piicativcon to © tiOn upon the appropriate Form (Exn. 2), which must be 
be given to filled up at the Port Office. The Exn. 2, properly filled 
the Port Ufbeer> in together with the Candidate’s testimonials and discharges, 
must be lodged with the Port Otficer of Calcutta, not later 
than the day before the day of examination, and the 
Candidate must conform to any regulations in this respect 
which may be laid down by the Government; as, if this be 
not done, delay may be occasioned. 
a 4. Testimonials ‘of character, and of sobriety, experience, 
conduct and ability, and good conduct on board ship for at least the 
Caan twelve months of service immediately preceding the date of 
taal application to be examined, will be required of all applicants, 
aud without producing them no person will be examined. 
As such testimonials and discharges have to be verified 
before the Candidate can be examined, it is desirable that 
they should be handed in together with the Form Exn. 
2 as early as possible. 
ee 5. The testimonials of servitude of Foreigners and of 
_s British seamen serving in foreign vessels, which cannot be 
verified by the Port Officer, must be confirmed either b 
the Consul of the country to which the ship in whi 
the Candidate served belonged, or by some other recog- 
nized rym gece of that country, or by the testi- 
mony of some credible person on the spot havin 
knowledge of the facts required to we etabliked. The 
production, however, of such proofs will not of necessity be 
deemed sufficient. Each case will be decided on its own 
merits, and if the sufficiency of the proofs given appears t6 be 
at all doubtful, it must be referred to the Government. 


Certificates as 


6. Shoukl any doubt exist as to the age of a Candidate, 

a "he ‘wil ‘bo required to produce  cartifate of birth’ of 
tism. 

 Pekgeriss. . @ Foreigners must prove to the satisfaction of the Exam- 

iners that fe English language 

sufficiently well to perform the duties required of them on 


board a British vessel. In the case of natives of India, who 
may not be able to English, their Certificates shall be 
endorsed to the effect that they are only valid for vessels 
eee agg apg aay eae yor , > 
— 8. ‘Ihe time for whio of service as Seaman t 
Por Oticer, Officer in the ee Marie is to be reckoned in all a 
cases referred to in the following paragraphs is to commence 
at the date when the articles of aig 
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9: Services which cannot be verified by proper Entries in 
the Articles of the Ships in which the Candidates have served 
cannot be counted. For instance, a man will stute his 
service to have been as Second or Only Mate, and to support 
his assertion will produce a Certificate of Discharge or of 
Employment by the Master to the effect that he served as 
Mate, when, on reference to the articles, it appears that he 
has actualy been rated as Boatswain: the service in such 

lpg will not be regarded as having been in the capacity 
0 

10... ‘Time for which Indentures of Apprenticeship are in Service ns ae 
force will be ncoepted as sea service, provided that the Ap- Apprentice. 
prentice has remuired by tie ship for at least four-fifths 
of the time covered by the Indentures, and that the inlay 
turos of the applicant are endorsed by the Owner or Master to 
whom he has been bound to the effect that he has performed 
his seryive faithfully for the whole time agreed upon. 

12. Services as Second, ‘Lhird, or Fourth Mate may be Service as na, 
accepted as equivalent to service as First or Only Mate to to aualife Mate 
qualify a Vandidate for examination for a Master’s Certificate Mastor, 
of Competency, provided he ean produce satisfactory evidence 
of his having served at sen 12 months as Second, Third, 
or Fourth Mate of a Foreign-going Ship while in posses- 
sion of a First Mate’s Certificate »f Competency, valid in 
the United Kingdom. It will he noted tnat occasional 
service in charge of a watch in the daytime will not be 

ted as Mate’s service under the Regulations. 
Part of the time served on board a training ship will Service on 

a allowed to count as service at sea, provided that the —— 
Candidate can produce amongst his testimonials a Certi- 

ficate from the Committee that he has conducted himself 
creditably, and passed a good examination in seumanship so 

far as practised in the training ship as well as in other 

matters down to the Lime of his leaving the ship. 

14. No period of service on board a training ship will be 
allowed to count for more than one year’s sea service, 

15, Candidates whose services have been in capacities Service in 
other than Apprentice, Ordmary Seaman, or Able Seaman, f1scities other 
¢.g., Cook, Steward, , &a,, will be required to satisfy Apprentices or 
the Port Officer that ey have a good knowledge of Sea- 5 
manship, This may possibly be proved by the production 
of satistactery Certificates from ters with whom the 
applicants have served. Failing satisfactory evidence, the 
applicant may be requiréd to perform «dditional service, which 
Auust be in the capacity of Ordinary Seaman or Able Seaman. 

16. Service performed on rivers, no matter of what size, or Service on 
io Laer ee water or partially smooth water limits, cannot be Fiver: and in. 


person who has lost the sight of one eye cannot Partial Loe of 
be pm xe for a Certificate of Competency. “* 
holds a Certificate, he cannot be examined for 


a Cuties o a higher grade. 
Service ia ships or in an Engine-room will not Service 
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of gross misconduct on board, will be required to produce 
satisfactory proofs of two years’ subsequent service and good 
conduct at sea, unless the Government, after having investi- 
gated the matter, should see fit to reduce the time, ; 
23. If after a Cundidate has passed his Examination it 
is discovered on further investigation, eg, by verification 
on the part of the Port Officer, that his services are insuffi- 
cient {o entitle him to receive a Certificate of the grade for 
which he has passed, it will not be granted to him ; but if the 
Government are satisfied that the error in the calculation of 


"his services did not occur through any fuult or wilful mis- 
“representation on his part, he will be allowed to go 2 


Certificate of a 
Jower grade 
way be granted 
on certain 
eonditions, 


Moat be re- 

examined for 
eer tihcate of 
higher grade. 


re-examination without payment of a further fee when he 
performed the amount of service in which he was deficient. 

24 If in such a case the applicant’s services are suffi- 
cient to entitle him to receive u Certificate of a lower grade, 
provided as aforesaid he has n: t wilfully misrepresented the 
amount of his services, an Inferior Certificate may be granted 
to him, and the difference, if any, between the fee paid by 
him for the Superior Certificate and the fee payable for the 
Inferior Certificate, may be placed to his credit. 

25. Jn such a case, when the applicunt has by further 
service made up the amount in which he was found to be 
short, he must, before he can receive the higher Certificate, 
be re-examined in all the subjects. 


Colour Tests. 


26. The Local Government have made the following 
arrungements for the examination of persons as to their 
ability to distinguish colours :—* 

27. Examinations in Coleur are open to any perso’ 
serving or about to serve in the Merexatzic Marine. F r 

28. Any person, including the holders of Certificates of 
Competency, or persons about to apply for Certificates of 
Competency, if desirous of being examined m Colours only, 
must make application to the Vo:t Officer on Form Exn, 24 
aud pay a fee of one rupee. 4 
Di ia must on _ emer) day attend for examination 
at the Kxaminer’s Otfice; and if he i i 
certificate to that effect. ee ee 

80. 1f he fails it will be open to him to be examined 
again in Colours as often as he pleases on payment of the 
fee of one rupee at each fresh a! tempt. 

31. The application of a (andisate who is presenting hime 


self for Examwmation for a Master’é or Mate’s Certificate must be. 


mude on Form Exu.2. Such examination will comme i 
the Colour test ; and if the Candidate does not. at the cee 
of making application, hold a Certificate of Competency of 
any grade, and should fail to distinguish correctly any 
of the colours used in the test, he will not be allowed to pro- 
ceed with the examination in Navigation and Seamanship. 

32. The fee he has puid for Examiuation for a Certificate 
of Ste epee - ude the fee for the Colour test, and, 
wi e@ ex on of one ru ill i 
= whi pee, will in such event be 

33, A didate for Examination for a Certifi 
Compet who, ut the time of muking application, “tna 
possess 0 Certificate, and -who Sells tt pees the ‘cious feeh 
may not be re-examined until after the lapse of three months 
from the date of his first failure. If he fails a second time, 
he will be allowed a third trial at the expiration of another 
three months from the date of his second failure. A fresh 
fee must be paid at each sucveeding examination, 

34. It is therefore obviously to the advantage of Oandi- 
dates for Certificates of Competency to apply in the first 
ene ee ey, : pis 





* 
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86, ‘Should he pass this examination, the following state- 
ment will be written on the face of the higher Certificate 
which may be granted to him, viz.—* This Oificer has failed 
to the Examination in Colours.” ; 

7. Should he ultimately fail to pass the Examination 
in Navigation and Seamanship, a like statement, relating to 
his being Colour blind, will be made by the Port Officer on 
his existing Certificate before it is returned to him. 

88. Holders of Certificates which bear the statement 
of their having failed to pass in Colours, and who may 
desire to have the statement removed from their Certificates, 
must obtain the special permission of the Goverument. 


Qualifications for Certificates of Competency for a 
Home Trade Ship. 


40. All Candidates for Certificates of Competency must 
first be exumived in Colours.* 

41. A MATE must be not less than 19 years of age, 
and have served four years at sea. 

No candidate will be allowed to be examined unless he 
has served two years at sea within the last six years, and 
six months within the last three years immediately preceding 
the date of his application to be examined. 

Any cases not coming within the above conditions must be 
submitted for the special consideration of the Government 
before the candidate is allowed to be examined. 

42, In Navication, &.—He must write a legible hand, 
and understand the first five rules of arithmetic, buti: simple 
and compound. He must be able to take a bearing by 
compass, avd be conversant with the use of Mercator’s 
chart, and be able to find, on either a “true” or ** magnetic” 
chart,t the course to steer, and the distance from one given 


; = to another; to find the ship's position on the chart 


cross bearings of two objects; from two bearings of 
the eame object, the course and distance run between taking 
the bearings being given; aud the distance of the ship from 
the object at the lime of taking the second bearing. 
43. He nvust also pass an examination in the International 
Code of Signals.¢ 
44. In Seamansuir, &c.—He must possess a thorough 
knowledge of the rule of the road as regards both steamers 
and sailing vessels, their regulation lights, and fog and 
sound signals.§ He must be able to describe the signals of 
distress, and the signals to be made by ships wanting a 
pilot, and the liwbilities And penalties incurred by the misuse 
of these signals ;| also the use and management of the 
rocket apparatus in the event of his vessel being stranded. 
He must be able to mark and use the lead and log liues, to 
moor and unmoor a vessel, and to moneg.s ship’s boat in 
heavy weather, &¢, &e, He must understand the 
construction, use, and action of the bulkhead sluices, the 


of a Home Trade Vessel which the Examiners may think 


PR fe Oe ASTER : 
A MASTER must be not less than 20 years of age, 
and have served five years at sea, of which one year must 
been as Hirst or Ouly Mate in the Home or Foreign 
e, di which service he must have been in possession 
ificate for . Trade Ships or of a First 
Foreign-going Ships. Vide 
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Any cases not coming within the above conditions must be 
submitted for the special consideration of the Government 
before the candidate is allowed to be examined. 

46. Iw Navication, &c —In addition to the qualifioa- 
tions required of a Mate of a Home Trade Ship, a Master 
will be requircd to find on a chart the course to steer 
by compass wm order to connteract the effect of a given 
current, and to find the distance the ship will make good 
towards a given pom! m a certain time, and to work out 
practually the correction to apply to soundiugs taken at e 
given time and place, to compare with the depth marked ou 
the chart,* &e He will also be required te understand the 
uso of the quadrant, fo be uble to vbserve with at, to read 
off and on the are, aud t+ find the index error by the horizon, 
Ho wall also be required to find the latitude by a werdians 
altitude of the suu, and to give written auswerr (ede supple. 
mentary wird tore te ¢, page AQ) to certain practical questions 
on the subject of tne deviation of the compass t 

$7) In Stamansutr, &( —In addition to the qualifica- 
tions requned of a Mate of a Lome Trado Ship, a Master 
must understand how to vg a sea anchor, and what means to 
apply to hecp a steamer with machinery disabled out of the 
trough of thesca, de Llow to get acast of the lead in heavy 
weather, Ae He wall be examined as to his resources for the 
preservation o! the crew and passengets in the event of wieck, 
and tho steps to be taken af lus vessel is disabled and diifting 
towards a lee shore, and will be requned to answer any other 
te apprrtuming to the management ot Home Trade 
: essels wich the Mxamimer may think necessary to put to 

mi 


Failure. 


K - xan ongtut 48 Jn all cnses of failure the Candidate must be examined 

mere of fulure do yoro Jt a Cundidate fails in Seamanship, he will not be 
re-exnmined wafid offer a@ lapse of six MOXiuS. Whether 
the whole or part of this period must be sorved at sea must 
depend upon the subjacts m Seamanship im which the 
Candidate failed, but whit amount (it any) of sea service 
will be required will be left {+ the discretion of the Port 
Officer, subjcot, however, to revision by the Government 
should they sve fit. 

49 The Examiners in making out their Report on Form 
Exn. 14 should state what amount af any) of turther sea 
service the Candidate must pertorm, and they should also 
insert this mformation under Invision Ho in Form Exn. 2 

50. It he fails three times in Norigation he will not be 
re-cxamined until aiter a lapse of 1uxkx monins from the 
date ol the /ust farlure. 

Cert fiente of s 51. Tf a Candidate has failed in his Examination, but the 

wart g wle subjevts m which he has failed are not included in the gub- 
jects required for a certificute of a lower grade, he may, if 
he desirea xt, reooi e a certificate of such lower giade =~ 

52, No part, however, of the fee he has paid will be 
returned to him, and on presenting himself, when entitled 
for re-examination for the higher grade of Certificate he will 
be required to pay a further full fee. 

64. df a Candidate fails for bad spelling or writing, he 
will not be re-examined until after a lapse of at loast’ brew 
months. 

Fees. 


54, Candidates for examination, in making their i 
tion on Form Exn 2, will be required to say iis thea nen 
tun fee before any step ix taken, whether by enquirmng into 
their services or teating their qualifications, &o. Should it be 
found that their service is not sufficient to eutitle them to be 
examined, or shovld their testimonials be unsatisfactory, or 
should they from cny other cause, except failure to pane the 
colour teste, not be examined, no part of the fee will be 
returned to them, but when they have fulfilled the requisite 
service, or are able to produce satisfastory testimopials, xs 





* Seo Appendix D, 
t bee Appendix &, 


( 8 ) 


the case may be, they will be allowed to again prerent them- 
selves for examination for a Certificate of tue same grade 
without paying any further fee. 

55. The fee for examination must be paid to the Port Fees to be paid 
Officer. In any case in which a Candidate offers money bY spplicante 
to any other officer, and in any place but in the Port offics, tion. 
the Candidate 80 offering money will b« regarded as having- 
committed an act of misconduct, and will be rejected, aud 
not allowed to be again examined for twelve ce 

56. If a Candidate fail in his examination, no part of the Feen to be paid 
fee he has paid will be returned to him. dr al 

57. The fees are as follow :— 133. 


Tor ‘Home Traps Suirs.’” 


Rs. 
Mate... 35 see se 6. 
Master ... dé sey we 
For the renewal of auy certificate ... 5 


General Instructions to Examiners and Candidates. 


5%. All instruments necessary for use in the examinations Tetriaeaie 
used In 


are supplied hy the Government. ceaiatestideid 
59. Before commencing the examination, the tables or a Lubsted 
OKs BL 


desks must be cleared of all seraps of paper or books that sapere 
are not used in the examination, and care should be taken ; 
that the candidates do not bring into the examination room 

any book. paper, document. or memoranda of any description 
whatever. No person whatever should be allowed in 

the room during the time of examination, but those whose 
duties require them to be present. 

60 No instructors will be allowed on the premises. 

61. Candidatos will under no pretence whatever be Candidates not 
allowed to leave the premises while the examination is pro- ae age ce 
cseding. If a candidate has occasion to visit the retiring examination 
room, he will only he allowed to do so on the completion of 
the paper on which ho may be engaged. when he will be 
required to enter in a book kept for the purpose the exact 
times of his leaving and roturning to the examination 
room. When only a few candidntes are under examination, 
two persons will not be allowed to leave the room at the 
same time. ‘ 

62. Candidates should be so placed as to prevent one Positin of 


copying from the other, and no communication whatever Candidates «t 
between the Candidates should be allowed. 

63. If any blotting paper is allowed, it should be black ; Blotting paper. 
and when the first examiuation paper is issued, each Oandidate 
should be furnished with a piece, which must be returned 
to the Examiner upon the completion of the last paper. 

64. The examination papers should be issued tu the Can- Huw examina. 
didates in half sheets only, aud one ata time. This will peal yea 
prevent a Candidate from spreading out the sheets on the issued. 
table in an a tly carsless manner, but so as to enable 
his nearest neighbour to look over and copy, or examine the 
problems It will also enable the Examiner to look over 
and report upon the work on one half sheet, while the 
Candidate is at work upon another, and soon. When the 
errors are not too numerous, or when they are not from 
ignorance of the subject, the incorrect problems may be 
returned to the Candidate for correction, but in no case 
should the errors be pointed out by the Jxaminer, neither 
ahould any marks be made on the correct work of the problem, 

‘which wonld at once indidate how far or to what extent 
the work is correct. Should.the problems be returned to the 
¥xawiner the second time inoorredt, this. would be. a failure ; 
and. as the time allowed is considered ample for working 
out the papers oarefully, this rule is to be. strictly 


is a, Broth, . . the large number of the candidates In-certain cas 
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